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Experts Comment on “A Critical Look at Salt Spray Tests” 
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the Petroleum Industry. 
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Mass production of these massive clutch and drive 
housings for a twenty-one ton tractor is further evidence 
of the design trend in modern machines .. . it is a 
typical example of how alert manufacturers are today 
employing Steel-Weld Fabrication to good advantage 
in the construction of their products. Thousands of 
such heavy machinery parts and assemblies are now 
produced and machined by Mahon for many manv- 
facturers throughout the country. If savings in either 
cost or time can be effected in your product through 
Steel-Weld Fabrication of parts, or, if you are cramped 
for manufacturing space, it will pay you to investigate 
Mahon facilities. You will find in the Mahon organizo- 
tion an unique source with complete, modern fabri- 
cating, machining and handling facilities for any 
type of work regardless of size or weight . . . a source 
where skillful designing and advanced fabricating 
technique are supplemented by craftsmanship which 
assures you a smoother, finer appearing job 
embodying every advantage of Steel-Weld Fabrication. 


THE R. Cc. MAHON COMPANY 
DETROIT 34, MICHIGAN 
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Stainless in Stock 


Straight Chrome in Every Gauge & Size 


As stainless users switch to straight chrome types, Ryerson is ready 
for them. Ready with the nation’s largest and most diversified stocks 
of straight chrome stainless steels. 

Our stocks are large because we began building them months ago 
—when it first became evident that the use of nickel would be re- 
stricted. As a result, you can maintain your stainless production 
now, despite restrictions, by calling Ryerson. 

All the straight chrome steels shown on the tags above are on hand 
in a wide range of gauges and sizes. So we are in a good position to 
handle almost any requirement. And all are time-tested Allegheny 
stainless steels of definitely established performance. 

If you are looking for a metal to replace nickel-bearing steels, we 
urge you to consult our stainless specialists. Then draw on our large 
stocks of straight chrome types. A special technical bulletin on 
chrome stainless alternates for various applications of 18-8 stainless 
has just been published. Write for your copy. 


Warehouse Distributor of Allegheny Stainless in All Types, Shapes and Sizes 


RYERSON STEEL 


BOSTON 
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erials Outlook 








Several facts have begun to take shape in the materials picture for the 
automotive industry for the coming year. They seem to indicate a busy time 
for the materials engineer. .. . The industry's engineers think that so 
far the restrictions have not impaired the cars structurally. The appear- 
ance of plated parts has suffered, though. This is due to the shortage of 
nickel. . . . Many of the substitutions made or considered are more costly, 
or more difficult in processing, and require careful control in the plant. 

. »« Copper is the most critical material. It is used in the electrical 

| 











systems of the cars, as an underplate, and as brass or bronze in bearings, 
bushings, and similar parts. Use of steel or aluminum, or a reduction in 
the amount of copper used, are being considered. Changing to a 12-v sys-= 
tem from the present 6<v system would permit the use of smaller conductors. 
Disadvantages are that the smaller conductors would have poorer mechani- | 
cal strength, and that considerably larger and heavier batteries would be 
required, with more lead. Plated steel and nylon are possible alternates 
for bearings ... . Steel is in a class by itself. The amount available 
will probably determine the number of car units that can be built. ... 
Cadmium has been eliminated from automobile bodies. Zinc plate is being 
used satisfactorily. Zine in die castings may be replaced by plastics 
parts and steel stampings. 





Rubber is being produced in record volumes. Stocks are soaring and price 
drops should be coming . . . . Natural rubber is coming out of the Far East 
as never before. Latin American plantations are also being developed... . 
One estimate is that 15% of the rubber produced in the world this year will 
pile up unused. . . . Akron people are forecasting an upturn in U. S. rubber 
consumption. They look for 450,000 tons of natural and 850,000 tons of 
synthetic to be consumed this year. Last year's figures were 454,000 tons 
of natural and 761,000 tons of synthetic. 





A Soviet-licensed German news agency reports that Russian zone engineers 
have developed a plastic automobile body that is lighter than steel bodies 
but just as strong. The report notes that U. S. and British manufacturers 
had "tried for years" to develop a plastic body, “but without success." 





A new silicone rubber compound developed by General Electric permits fab- 
ricators to mold silicone rubber parts easier and with highly improved me- 
chanical and thermal properties. The new rubber is outstanding for its ease 
in processing. Fabricated parts have high tensile strength, high elonga- 
tion, excellent electrical properties, and are serviceable over a wide tem- 
perature range (550 to -85 F). Many new applications, including diaphragms, 
boots, sleeves, belting, hose and mountings, are anticipated. ... G=E, 
incidentally, plans to triple silicone rubber production. 





(Continued on page 4) 
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MIT researchers, working for the Navy, have developed techniques for form- 
ing large high-melting-point alloy parts by metal spraying. Dense hollow 
bodies can be made by spraying and sintering in hydrogen. Densification and 
removal of oxides is only feasible if a liquid phase of sufficient quantity 
is formed in sintering. This rules out pure metals. Another metal must be 
added to forma low-melting-point phase. . .. The general process is similar 
to powder metallurgy techniques and seems applicable to products that can- 
not be made as satisfactorily or as cheaply by casting, pressing or forging. 








A new polyester film with high strength, heat resistance and insulating 
qualities has been developed by du Pont. It is not available commercially 
yet. The most promising application is electrical insulation. Industrial 
tape, packaging, collapsible tubes and light-weight storm windows also look 
possible. The film is transparent, retains its flexibility at low tempera- 
tures, resists chemical attack well, and shows high dimensional stability 
under heat and humidity changes. Its strength is 2 to 8 times that of pres- 
ent commercial films. The intermedite electrical polarity of the material 
permits it to store electrical energy, a requirement for condenser use. 








Critical alloying elements were saved by General Electric by the develop- 
ment of low-alloy-ferrite steels containing chromium, molybdenum and vana- 
Gium. These show excellent strength at 1050 F and are being used extensively 
at this temperature for casings, piping and valves where high-alloy stain- 
less steels formerly were used. 





An example of material conservation and product improvement in the new 
Ford is the heater-defroster system. The heater core is 25% smaller than the 
1951 heater and has 32% less copper, yet provides a 15% increase in air vol- 
ume, temperature and over-all performance. 





An improved liquid phenolic core binder resin has been developed by Gen-= 
eral Electric's Chemical Div. Designated as G-E 12353, it permits the mold- 
ing of stronger sand cores than was possible with former phenolic resins, 
and has higher water diluteness and improved handling characteristics. Bak- 
ing cycles are reduced to about one-half the time required for conventional 
vegetable or petroleum-base core oils. The improved binder also provides 
less sand burn-in on the casting, excellent collapsibility and easy shake- 
out. Low gas formation and high gas permeability result in sounder and 
smoother castings. 





Molybdenum sulfide may be an effective lubricant in severe service ap- 
plications. It prevents galling and seizing even with soft metals. It lub- 
ricates from —40 to +700 F. Main uses are in assembly parts, hot and cold 
metal forming, high and low temperature operating parts, and as a non-dust- 
collecting lubricant. Unlike graphite, it does not depend on a moisture 
film and can be used ina vacuum. It is also an electrical insulator. Since 
no free sulfur is present, it does not attack metals. In fact, it may even 
give some protection against corrosion. 
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Here’s what 
you get in 
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NICKEL AM, ALLOYS 


(32 Ni.—21 Cr.) 





... Inconel’s high-temperature 


Designers know they can get good high 
temperature resistance and toughness 
in Inconel®. But NPA has forbidden 


its use in many applications. 


However, it now has a new compan- 


ion alloy—Incoloy®! 


\ composition of 32% Nickel and 21% 


chromium. 


Excellent resistance to oxidation. 


3. Strength at high temperatures. 


. Good workability. 


Fine welding properties. 


. Non-embrittlement. 


. Resistance to sulfidation, green-rot, 


and molten cyanide salts. 


Incoloy is a new, specially developed 
alloy which is expected to be even 
superior in its resistance to sulfidation 


companion alloy 


and green-rot as well as molten cyanide 
salts. And more important, its use is 
permissible in most applications cov- 
ered in Schedule C to NPA order M-80. 


Forms supplied — Incoloy is pro- 
duced in the usual mill forms—billets, 
rounds, flats, hexagons, sheet and strip, 
tubing and wire. 


Right now, Incoloy, like other Inco 
Nickel products, is on extended de- 
livery because of defense needs. So it 
will pay you to place your order well 
in advance of anticipated production 

be sure to include the necessary NPA 
rating with full end use information. 


And remember, Inco’s High-Tem- 
perature Engineering Section is ready 
to help you with your high-tempera- 
ture problems. Write today for the 
specially designed High-Temperature 
Work Sheet to help outline your re- 
quirements. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 


MONEL® © “R’@® MONEL * “K’® MONEL * “KR’® MONEL 
“$’® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
INCONEL® * INCONEL “X"® * INCOLOY® * NIMONICS 
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Newly-designed X-ray unit enables Fairchild Engine and Airplane Corp. to 
make rapid analyses of castings. Combination of a semi-automatic radio- 
graphic machine and an automatic film developer, the equipment produces a 
filma minute. The company is also experimenting with the use of a high in- 
tensity fluoroscope with sensitivities said to approach that of X-ray. 











Materials Control Orders 


A summary highlighting actions of the NPA affecting engineering materials during the period from Jan. 11, 1952 through Feb, 
10, 1952. 


ad CONTROLLED MATERIALS PLAN 


Reg. 1, Dir. 1, 9 to Reg. 1—The amendment to Direction 1, tightening the self-authorization procedure by which small users obtain 
steel, copper and aluminum has been clarified as follows: The amendment now permits any “Class B Product’? manufacturer, con 
mencing with the second quarter of 1952, to use self-authorization procedure to obtain controlled materials up to specified limits 
provided, however, that he does not use it to obtain more than his average quarterly usage of such controlled materials during yea is 
1950. Amount of nickel-bearing stainless steel which may be obtained during a quarterly period by self-certification reduced from | é 
1500 to 500 lb. : 
Under Direction 9, non-nickel-bearing stainless steel removed from control, thus eliminating the requirement of CMP-4B tickets | 
purchase the metal. However, applicable provisions of M-1 and M-80 continue to apply. 

a 
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ALUMINUM (Orders M-5, M-26, M-88) 


Aluminum producers can now place in production only ACM orders or orders scheduled under specific NPA direction. Importers are | 
prohibited from selling aluminum excepting to fill ACM orders. Constituting an entirely new order, M-26 places restrictions on sale, | 
delivery and use of packaging closures. For certain products, quota of aluminum closures is reduced from 65 to 35%. Packer may 
accept outstanding orders for aluminum closures even if they exceed 75-day inventory restriction. Permits packer to select quarterly 


base quota by weight of contained aluminum. An amendment to M-88 adds aluminum conductor wire and cable to the controlled 
materials list. 


NPA announced that holders of CMP tickets for aluminum will be guaranteed positions on a mill schedule by the Aluminum and 
Magnesium Div., if unable to place orders. 
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BISMUTH (Order M-48) 
All limitations on use of bismuth, including type and quantity of use and the set-aside provision, are rescinded, as are inventory 
limitations of bismuth products excepting for anti-hoarding provision. Inventories of bismuth metal are relaxed from 45 days to a 
60-day inventory, or a “practical minimum working inventory”, whichever is less. 


© COPPER (Orders M-11, M-97) 


NPA announced that brass and wire mills may accept authorized ACM orders to the extent of 122% of current directive for accept 
ance and scheduling of orders, but the action does not alter provisions of basic copper order M-11. Definition of brass mill products 
is changed to include anodes, rolled, forged or sheared from cathodes. Under a new directive, means of self-certification are provided 
for distributors of copper foundry and copper powder mill products. Use of copper products in manufacture of electric lighting fix- } 
tures is limited to specific functional parts under new Order M-97. 


atrron 


IRON AND STEEL (Orders M-1, M-6A, M-47) | 
Under Order M-1 as amended, production of iron and steel will be regulated entirely by directives or by production schedules author- | 
ized with appended CMP 4-B applications. At same time, Directions 1, 2 and 4 are revoked and Direction 3 is incorporated into | 
amended order. Direction 1 to M-6A requires steel distributors to give preferential treatment to machine tool builders, military and 
atomic energy orders which can be filled from warehouse inventories. Order M-47 limiting use of iron and steel in manufacturing | 
consumer durable goods has been revoked since it has been superseded by other NPA orders. 


Anticipated Changes: Plans to differentiate tool steels from alloy steels in CMP orders are being developed. 


® RUBBER (Order M-2) 


- ae 
The 30-day inventory limitation governing purchases of synthetic (GR-S) rubber has been removed but export restrictions on GR-S 
and the limitation on percentage of “cold’’ to “hot’’ GR-S which may be purchased continue. Same amendment increases amount Of J 
high tenacity rayon which may be used by rubber manufacturers. . 


eed 


NYLON (Order M-45) 
Plastic type nylon has been removed from allocation control 


® TIN (Orders M-25, M-26) 

Constituting a complete revision, amended Order M-25 increases weight of tin coating permitted on cans for certain produc 
tightens the “250 base box” provision, and restores certain can quotas. An entirely new Order M-26 places restrictions on sal 
delivery and use of packaging closures, specifying maximum tin coatings. 
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News about 


B. F. Goodrich Chemical Company raw materials 


vo wouldn’t have guessed a 
few years ago that there would 
be a high molecular weight viny| chlo- 
ride resin that could be processed 
without plasticizer on standard equip- 
ment—mills, extruders, calenders. It’s 
here today—Geon 404, especially 
designed for rigid applications. 
Pictured here is corrugated trans- 
lucent paneling material, made by 
laminating and molding sheets calen- 
dered from Geon 404. The panel is 
orative, light, yet strong and dura- 
Color possibilities are unlimited. 
it can be wiped clean with a cloth 
l, of course, it’s fire resistant. 


heets, rods and tubes made from 











vinyl plastics of tomorrow here today! 


Geon Resin 404 excels in rigid applications with a wide range of uses 


Geon 404 can be sawed, drilled and 
machined on ordinary wood and steel 
working machines. They can be 
readily welded in fabricating finished 
products. 


Geon 404 has many uses. Processed 
without plasticizer, it has better chem- 
ical resistance than plasticized vinyls. 
It is finding many uses in industries 
where resistance to chemicals and 
corrosion is necessary, such as chem- 
ical processing, rayon, beverages, 
plating and foods. Its electrical prop- 
erties are superior to those of standard 


plasticized vinyl compounds. 


Geon 404 is a promise of an even 


GO-2, 






greater future for the vinyl plastic 
family in variety of materials and ex- 
panded uses! For complete informa- 
tion on Geon 404, please write Dept. 
B. F. Goodrich Chemical Com- 
pany, Rose Building, Cleveland 15, 
Ohio. Cable address: Goodchemco. 





GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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Revere began to make aluminum extruded shapes 
in 1922, and hence has had thirty years of experience 
with the metal. During those years it has gained in- 
valuable experience, and has installed new equip- 
ment in order to expand the list of aluminum mill 
products it offers to industry. This expansion has 
been conducted at an accelerated pace during the 
past ten years. Today it may come as a surprise to 
some people that Revere’s present installed capacity 
makes it the largest independent fabricator of alu- 
minum in the United States. 
Revere is sometimes asked 
why we should have sought 
the same position in alumi- 
num alloys that we occupy in 
copper and copper-base al- 
loys. The fundamental reason 
is a simple one: we wished to 
increase our service to indus- 
try, which is demanding more 
and more metals of every 
kind. Thirty years ago we rec- 
ognized the growing impor- 
tance of aluminum, and we also perceived that alu- 
minum and copper are in many ways complementary 
metals. Being able to offer both means that Revere 
can be impartial in recommending the one most cer- 
tain to give the best results in a given application. 
So successful has been our experience with alu- 
minum that we are now pursuing a comprehensive 
program of expansion in regard to it. In one of the 
Revere plants in Baltimore, new aluminum rolling 


mills and annealing furnaces were installed before 





Korea, making possible tripled production of coiled 
sheet. Right now, in another Revere Baltimore plant, 
new extrusion presses and draw benches are being 
put in place. Equipment for the production of 
aluminum coiled sheet was installed in our Detroit 
plant over a year and a half ago. In about a year, 
the Los Angeles mill, now working with copper and 
copper-base alloys only, should begin to produce 
aluminum tube and extruded shapes in both the 
heat-treated and non-heat-treated alloys. 

These plans to increase ma- 
terially the Revere output of 
aluminum mill products will 
make them more quickly and 
easily available in various in- 
dustrial centers. Here is evi- 
dence of our belief that the 
future of aluminum is as 
great as that of copper. Each 
has its place, in peace as well 
as war. 

Revere’s thirty-year 
growth in aluminum is in 
the American tradition of freedom to seek new 
ways to serve customers. It is typical of the busi- 
ness world, for in many thousands of companies 
the original products or lines have been expanded 
to include more or less related items. So we sug- 
gest that no matter what you buy, you ask your 
suppliers if they have other materials or products 
that would be of value to you. The more you know 
about what your suppliers make, the greater the pos- 


sibility of improving your products or productivity. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17,N.Y. 
SEE ‘‘MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDA‘ 
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Solar Remelts Scrap to Save Critical Alloys 





Worker in Solar Aircraft Co.’s stainless steel foundry throws deoxidizer into furnace just 


before molten stainless steel is poured. The foundry, at Solar’s San Diego plant, is profit- 


ably saving tons of critical alloys and is the company's main source of stainless steel 


castings, produced from re-melted scrap. 


How to save tons of critical al- 
loys during the acute metal shortage 

and make a profit doing it—is 
being demonstrated by Solar Air- 
craft Co.’s San Diego plant. Solar 
is doing the job with a stainless steel 
foundry. 

In 1946, Edmund T. Price, Solar 
resident and general manager, con- 
ed the foundry as a means of 
product diversification. Plants in the 
aircraft industry, as a byproduct of 
f operations, normally generate 
great quantities of scrap metal con- 
taining such scarce constituents as 
tungsten, chromium and 
imbium. This scrap is usually 
| to metal dealers. Price decided 
xperiment with the possibility of 
elting the scrap and producing 
high alloy castings needed on 
the company’s production lines. 


= 
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Although ordinary iron castings 
are made in great quantities through- 
out industry, pouring aircraft qual- 
ity castings of stainless and other 
high alloy steels is a much more 
difficult process. By evolving a num- 
ber of new casting techniques, how- 
ever, Solar solved the problems and 
now produces housings, flanges, cas- 
ings, and other parts that would 
otherwise have to be made of forg- 
ings, which are more expensive. 

More than 75% of the metal used 
to make stainless steel castings at 
Solar has come from the plant itself, 
in the form of small scraps from the 
cutting and trimming departments 
The balance, required to adjust the 
melt so that the result will have the 
right chemical composition, consists 
of raw ferro alloys. 


In the manufacture of stainless 


steel exhaust manifolds, jet engine 
components, and other aircraft parts, 
there is unavoidably a high percen- 
tage of waste metal. From the time 
a sheet of metal enters the plant un- 
til a finished product emerges, it is 
estimated that the various metal 
working operations result in discard- 
ing over 25% of the metal in the 
form of cuttings, blanked pieces and 
turnings. For greater efficiency, 
scrap of certain types from the pro- 
duction departments at Solar is 
gathered in color-coded barrels and 
delivered directly to bins in the 
foundry, where it is cleaned and re- 
melted. 

Having its own 
foundry has provided many benefits 
for Solar. It provides the company 
control over delivery schedules, 
priorities and quality; it has simpli- 
fied the metal salvage problem; and 
having foundry know-how in its own 
plant results in better design of 
Solar products involving castings. 
Since the foundry must compete for 
Solar business just as any outside 
supplier does, its prices and delivery 
dates must be at least equal to those 
of outside foundries. This competi- 
tion acts to reduce the cost of Solar’s 


stainless steel 


p roducts. 


SPI Surveys the Reinforced Plastics 
Industry 


The Society of the Plastics Indus- 
try, in looking back over 1951, has 
given out a resume of the reinforced 
plastics industry, with particular ref- 
erence to the future prospects. 

While all use of plastics resins 
phenolics, melamines, silicones, 
epoxys, alkyds, cellulosics, poly- 
styrenes and polyesters—when com- 
bined with different types of fibrous 
reinforcement—cotton, rayon, nylon, 
glass, paper, etc——come under the 
general heading of reinforced plas- 
tics, the industry bases its own statis- 
tical picture on the use of polyester 


(Continued n page 10) 
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resins with fibrous glass reinforce- 
ment. This is the section of the 
plastics industry that used to be 
called low pressure, because these 
were the first resins that would mold 
at very low pressures and with the 
use of little or no heat. 

In the reinforced plastics industry, 
there are no big independent units. 
From coast to coast, there are ap- 
proximately 30 companies engaged 
in reinforced plastics exclusively as 
custom component makers. In addi- 
tion, there are proprietary companies 
such as those engaged in fishing rod 
and boat manufacture. A really big 
operation in molding reinforced plas- 
tics today would not represent a 
volume of much over one million 
dollars per year. 

This is a business that is bound 
to become big. These materials do 
not compete with other plastics but 
rather with metals, wood, glass and 
other structural materials. 

In 1950, sales of polyester resins 
from nine major makers and some 
smaller ones amounted to between 
8 and 9 million Ib; and with these 
resins was used between 4 and 5 
million Ib of fibrous glass. In 1951, 
resin volume was between 13 and 
14 million lb, with more resin makers 


in the picture. Sales of fibrous glass 
for reinforced plastics were over the 
7-million-lb mark because, particu- 
larly for military applications, there 
is a growing trend toward cutting 
the resin portion of the old two-to- 
one resin-glass ratio. 

Resin capacity increased consider- 
ably in 1951, and further production 
is due to come this year. If all facili- 
ties suitable for polyester resin pro- 
duction were to be used, the industry 
could probably supply at a rate of 24 
million Ib per annum today, and by 
the end of 1952 should be able to 
produce at better than a 27-million- 
Ib rate. Major companies concerned 
are American Cyanamid Co.; Pitts- 
burgh Plate Glass Co.; Rohm & 
Haas, Inc.; Bakelite Co., Div. of 
Union Carbide & Carbon Corp.; 
U. S. Rubber Co.’s Naugatuck Chem- 
icals Div. ; Interchemical Corp.; Atlas 
Powder Co.; Plaskon Div. of Libbey- 
Owens-Ford Glass Co. ; Marco Chem- 
icals, Inc.; Ferro Enamel Corp.; and 
Shell Chemical Corp. 

On the glass side of the picture, 
current expansion is at a terrific 
rate. Owens-Corning Fiberglas Corp. 
alone will have, by May of 1952, 
an installed capacity triple that which 
it had in early 1951, that new capac- 
ity alone being more than the present 
rate of the entire fibrous glass in- 
dustry. Besides Owens-Corning Fiber- 
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Trend Is To Bigger Plastic Injection Moldings 
The trend toward larger plastics injection moldings is indicated by the increase in size 
of machines produced in the last 15 years. This graph, supplied by the Watson- 


Stillman Co., of Roselle, N. J., shows how the maximum capacity of injection molding 
machines in commercial use has gone up. Even larger machines are contemplated. 
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glas, there is Glass Fibers, Inc. ang 
Glass Floss Corp., who have beep 
in the business for some time. New) 
added and soon to come into pro. 
duction is a fiber glass division of 
Pittsburgh Plate Glass Co., and one 
of Libbey-Owens-Ford Glass (Cy 
Perrault Brothers and Ferro Ename| 
Corp. are two more in the field 
Ferro being a new facility. 

Many fibrous glass facilities cap 
be switched quickly from mat, to 
rovings, to yarn, to monofilament. 
so that regardless of other uses fo; 
fibrous glass, plenty should be avail. 
able for use in reinforced plastics 

From a present use of less than 
11/4, million Ib per month of polyes. 
ter resins in reinforced plastics, q 
growth to a 2 or 214 million-lb per 
month rate is entirely possible within 
the next few months. As metals 
become even shorter in supply, the 
reinforced plastics are receiving a 
lot of attention as materials for the 
manufacture of garage doors, con. 
struction units, oil transmission pipes, 
automobile bodies, refrigerator in 
teriors, factory glazing—all this aside 
from the big military development 
programs which involve a variety of 
reinforced plastic pipe, ordnance 
components, aircraft wings, radomes, 
landing craft and several other kinds 
of boats, and body armor, to name 
a few. One program alone—the pipe 
program—could quite conceivably 
consume 10 million Ib of polyester 
plastics per year. 


Titanium Suggested as Aluminum 
Substitute in High-Speed Aircraft 


Some metal other than aluminum 
alloy will have to be used in planes 
if they are to fly faster than 900 
miles an hour at sea level or 1200 
miles an hour at 3£,000 ft, declared 
Edward H. Heinemann, chief en- 
gineer of Douglas Aircraft Co.'s 
Segundo (Calif.) plant. Mr. Heine 
mann suggested titanium was one 0! 
the metals that could solve the prob 
lem of high-speed flight. 

The reason aluminum cannot be 
used is that at 200 F, which is the 
heat generated by skin-friction 
these speeds, aluminum begins to lk | 
its strength, Mr. Heinemann sai 
He added his firm had already ma 
some small components of titaniu 
but said that it was too expensive ! 
large-scale use yet. He declared tha‘ 
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stainless steel also might be used in 
in effort to lick the heat problem. 

The Douglas engineer said he 
thought our military aircraft in gen- 
eral were becoming too complex. He 
-ited this as one reason why our pro- 
juction effort has been lagging. He 
said this complexity, which arises 
from the use of radar, electronic 
-ontrols and similar equipment, had 


been underestimated at the beginning 
of the build-up after the Korean War 
began. He said another reason for 
the lag in production was the slow- 
ness in the manufacture of com- 
ponents such as engines. 

Mr. Heinemann said he believed 
that Russian aircraft, such as the 
MIG now used in Korea, are more 
simply built than our planes. 








The Profilograph being used to measure smoothness of a metal surface. 


Timken Machine Measures Surfaces to Within One Millionth of an Inch 


How do you go about measuring 
the smoothness or roughness of a 
highly polished steel sphere or cyl- 
inder? How can you tell whether a 
machined steel circle is a perfect 
circle or not? Some time ago The 
Timken Roller Bearing Co. devel- 
oped a machine which could deter- 
mine with extreme accuracy just how 
tough or how smooth a steel surface 
was. Just recently, Timken Co. en- 
gineers have added a further refine- 
ment to this machine. With this 
new development, it is possible to 
determine if a ground circle is per- 
fect or not. Both surface finishes 
and geometry are checked within a 
millionth of an inch. 

The name of this machine that can 
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measure accurately to within a mil- 
lionth of an inch is the Profilograph. 
This development was directed by 
the Experimental Engineer for The 
Timken Roller Bearing Co. 

The surface of the object to be 
measured is mounted on a flat del- 
icately adjusted table which is 
fitted into a special bearing. A 
highly refined hinge is mounted just 
above the specimen for measure- 
ment. At the end of this hinge is a 
diamond needle and a tiny mirror. 
The diamond needle traces lightly 
over the surface of the object as 
the complete table upon which the 
specimen is mounted turns. As the 
needle rides over the surface, any 
variation in that surface wiggles the 


News Digest 





needle, and also the tiny mirror 
mounted on the same hinge as the 
needle. A tiny beam of light is 
played on the mirror and as the mir- 
ror moves, the beam of light moves 
also. Through a series of other mir- 
rors, the light beam is transmitted 
onto a photographic film and the 
variations on the surface of the ob- 
ject being measured are recorded on 
a circular film. By changing the 
length of the light beam, surface 
variations can be magnified up to 
5,000 times their actual size. 


Huge Extrusion and Forging 
Presses Coming 


The U. S. Air Force, Congress 
and the aircraft industry have gotten 
together on a program to build and 
install heavy extrusion and forging 
presses to make aluminum §struc- 
tural parts for airplanes. Structural 
members can be made quicker and 
cheaper by these presses than by 
conventional composite methods. 

The Germans, and later the Rus- 
sians, were interested in big presses. 
American aviation people saw the 
production, cost and performance 
advantages of large extrusions and 
forgings as early as 1945. The 
holdup has been the cost of the 
presses themselves. Right now the 
applications of such monsters would 
be confined to aircraft parts, and 
both industry and the military felt 
that previous airplane production 
planes would not justify the invest- 
ment. Congress has now made the 
decision, however, and $210 million 
has been appropriated for the pro- 
gram. The Air Force will retain 
title to the presses, distributing them 
to manufacturers on a loan or lease 
basis. 

Nine heavy forging presses are 
planned. Two of these will have 
capacities of 50,000 tons. The others 
will be somewhat smaller. One of 
the big forging presses will be de- 
livered in 18 months, the other in 
2 years. Plans for a 75,000-ton 
forging press were scrapped for the 
present because of costs. Aviation 
engineers think the price is sec- 
ondary on the 50,000-ton presses, 
though. They feel that heavy alu- 
minum structural forgings are neces- 


(Continued on page 13) 
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A Statement by 
Anaconda on the 


Copper Situation 


' ANY users of copper have vital decisions 
M to make . . . usually in connection with 
the present defense-induced shortages of cop- 
per and aluminum. This statement is an effort 
to remove the smoke screen surrounding the 
copper picture ... to wipe away the confusion 
caused by too much talk supported by too few 
facts. 


Substitution poses problems — Industry has 
been urged to substitute aluminum and other 
materials for copper. In some instances this 
may be logical and practicable. In many others 
it is difficult, if not impossible. But — before 
making any long-term decisions that may cost 
a great deal of money in engineering, new plant 
facilities or rescheduling of production opera- 
tions — one should know the facts about the 
future of copper. 


New Anaconda projects — The first major in- 
crease in copper production will come from 
Anaconda when the Greater Butte Project and 
the new Sulphide Plant at Chuquicamata, 
Chile, begin operations this spring. By 1953, 
these two projects should raise present levels of 
copper production by about 95,000 tons yearly. 

Toward the close of 1953, Anaconda’s new 


ANACONDA,  ©rrvi::801:e00 


Anaconda Wire & Cable Company 


COPPER MINING COMPANY 


International Smelting and Refining Company 


Yerington project in Nevada is expected to 
start producing at an annual rate of 30,000 tons. 
By then, Anaconda will be adding to the pres- 
ent yearly copper supply at the rate of about 
125,000 tons. 


Other new projects — During 1954-55 stil] 
other new projects in the U. S. and friendly 
foreign countries will further augment th 
increasing copper supply. All told, it is esti- 
mated that by 1955, not less than 450,000 tons 
of copper could be produced annually — over 
and above present production levels. 

Accordingly, in 1955-56, domestic produc- 
tion plus imports could bring the U. S. copper 
supply to 1,800,000 tons yearly. This would 
represent an increase of about 20% over present 
levels. Based on historical comparisons, and 
barring a large-scale shooting war, this amount 
of copper could support a Federal Reserve 
Board Index of Industrial Production of 270, 
an increase of 24% over the present, and 45% 
above the first half of 1950. 

°° @ e 

These are the ‘things to come’ in copper. On 
the basis of the facts there is no necessity for 
considering long-range substitution of other 


materials for the red metal. 


52320A 


Andes Copper Mining Compan) 
Chile Copper Company 


Greene Cananea Copper Compc 


PRODUCERS OF: Copper, Zinc, Lead, Silver, Gold, Cadmium, Vanadium, Superphosphate, Manganese Ore, Ferromangane 


MANUFACTURERS OF: Electrical Wires and Cables. Copper, Brass, Bronze and other Copper Alloys in such forms as Shee 
Plate, Tube, Pipe, Rod, Wire, Forgings, Stampings, Extrusions, Flexible Metal Hose and Tubing. 
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Continued from page !1 


’ the performance of combat 


sary 1 
is to be improved as much 


jet slanes : 
« seems necessary. The thinner 
wings required for higher, super- 


Cc 


sonic speeds can only be turned out 
with forged members. The forging 
monsters also look like the best bet 
19 increase production to meet new 
plans. Short production runs on <n 
18,000-ton press now in operation 
sive a good indication of this. One 
iirplane used to require 30,000 
milling machine hours. Up to 50% 
of this time and labor can be saved 
on the 18,000-ton press. 

The extrusion presses will be 
somewhat smaller, on the average. 
[hey promise equally big advances, 
though. Eleven heavy extrusion ma- 

hines will be built under the new 
program. One of these, a 13,200- 
ton machine, is now being installed 
by the Aluminum Co. of America. 
It will be ready in one year. This 
will be the biggest extrusion press 
in the country. The Reynolds Metals 
Co. has on the way two extrusion 
presses—one rated at 8000 tons, the 
other at 12,000 tons. The new Rey- 
nolds presses will be capable of 
exerting pressures far beyond the 
maximum of present equipment, 
which is 5500 tons. For example, 
the 12,000-ton unit will be capable 
of working an aluminum billet 32 
in. in dia, 70 in. long, weighing 
5000 Ibs. A press of this size will 
make possible the extrusion of 
much larger parts. This will elimi- 
nate joining problems now encoun- 
tered in making up equivalent as- 
semblies of smaller parts. 

Alcoa is more specific in talking 
about its mew capabilities. Ribbed 
airplane wing panel extrusions, for 
example, may be made in lengths 
up to 90 ft. Ribbed panel extru- 
sions of such size and shape mean 
that a plane may have a stronger 
skin with less weight. The wider 
shapes also reduce weight and pro- 
duction costs by reducing the num- 
ber of rivets needed. 

Alcoa also notes that its new press 
is by no means restricted to aircraft 
parts. It is possible to produce large 
strong-alloy shapes for the alumi- 
hum-conscious marine industry, for 

iple. Large shapes for railroad 
car, bus, truck and trailer construc- 
“ion also can be produced. Wide, 
thin shapes for building curtain 
walls are likewise possible. Large 
extruded pipe for petroleum and 


(Continued on page 170) 
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whete HARD RUBBER is right.. 


use it! 









EVERY GLASS 
OF WATER 


@ The little water meter in your cellar puts hard 
rubber to the most exacting test a material can get. The 
disc piston, for example: It spends 10 — even 20 — years 
under water, and oscillates through a dozen cycles for 
every glass of water. Machined as precise as 0.0005”, it 
must neither warp, swell, nor wear, or the meter’s accuracy 
would be lost. 

Some discs are blanked from Ace Hard Rubber sheet; 
others)start as moldings with metal cores. Moisture absorp- 
tion is as low as 0.04%, tensile strength as high as 10,000 
psi. Special high-temperature compounds safely handle 
hot water. 
~ There are Ace Hard Rubber compounds that are ideal 
for many of your mechanical and electrical parts too. 
Always consult your Ace Handbook when selecting ma- 
terials — rubber or plastics — for today’s production and 
tomorrow’s plans. 


80-page Ace Handbook 
Free to Design Engineers 


7: — Meter bearings 
HINTS FOR ' cut from tubes 
——_——° 
PRODUCTION-MINDED 


Disc molded 
over metal core 





Bearing plate 
punched from sheet 
Meter turbine wheel, 
molded and machined 


ENGINEERS 





nerican Hard Rubber Company 


93 WORTH STREET 








NEW YORK 13, W. Y. 
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MUELLER BRASS CO. 
“600° SERIES 


a better bearing 


bronze containing 


no-hard-to-get tin 


Typical forged parts and 
rod shapes produced 
from Mueller Brass Co. 


“600” Series bearing bronze 
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If you use gears, connecting rods o; 
other parts requiring bearing properties, 
it will pay you to investigate 

“600” Series, a high strength bronze 
that contains no tin. “600” Series 
outperforms phosphor bronzes and other 
bearing metals . . . it will also save 
time, money, and material. “600” Series 
bearing metals can be forged into 
relatively complicated shapes and 
produce a forging of close-grained 
homogeneous structure impossible to get 
in a sand casting. The forged shape 

is closer to finished size than a casting, 
often requires less machining, and 
eliminates the need of a bushing. 
“600” Series is available in standard 
and special extruded shapes in 12’ mill 
lengths. These alloys have a low 
coefficient of friction, a tensile strength 
2’ times greater than cast phosphor 
bronzes and high resistance to 
corrosion. There is a “600” Series alloy 
with the properties to fit your bearing 
metal need...write today for further facts. 


MUELLER 
BRASS CO. 


PORT HURON 20, 


MICHIGAN 
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EXPERTS VOICE OPINIONS IN AGREEMENT AND REBUTTAL ON— 
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“A Critical Look at Salt Spray Tests” 


@ Many corrosion experts are in 
agreement that salt spray tests are far 
from satisfactory as they are speci- 
fied and interpreted today. Comments 
from these men developed as a re- 
sult of Mr. Frank LaQue’s article, 
“A Critical Look at Salt Spray Tests”’, 
(MATERIALS & METHODS, Feb. 1952, 
p. 77). A study of the comments re- 
ceived could be summarized in this 
way: Some experts like the tests; 
some experts detest them; most agree 
there is room for improvement in 
the tests and their applications. 

On the positive side, many feel 
that the salt spray test is a simple, 
sure way to locate gross discontinui- 
ties or pores in plated or paint- type 
finishes. Others feel that the negative 
aspects of the tests have been over- 
done to the extent that such tests 
might be entirely discarded. Still 
others feel that with certain materials, 
aluminum being an example, there 
is sufficient correlation between salt 
spray results and exposure tests to 
make salt sprays useful when handled 
by qualified men. 

Some who do not wholly damn 
salt spray tests feel that most of the 


fault lies in the method being im- 
properly specified in seeking results 
which cannot be found. The im- 


proper use could be reduced, if not 
eliminated, by applying sound hu- 
n Judgment to corrosion problems 
through trained corrosion engineers. 

king the extreme view, one cor- 

ndent states: “Salt sprays are 
being used dangerously and to the 
disadvantage of industry”. Another 
thoroughly qualified to realize 
the method’s shortcomings, feels: 
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Comments on Mr. LaQue’s article (in last month’s 

issue) differ widely, but most users and specifiers 

agree that there is room for improvement in the tests 
and their application. 


“There is no place for the test in 
many specifications’, and tells why 
he believes that to be true. 

Most comments on Mr. LaQue’s 
article agree that there is no short 
cut to experience. In other words, 
there is no accelerated test which 
will duplicate the results of actual 
service conditions. In praising the 
article, in general, many voice the 
feeling that by bringing dissatisfac- 
tion into the open some progress can 
be made. Progress should be in the 
direction of development of new tests 
which will more factually duplicate 
service failures and be capable of 
penalizing faulty manufacturing pro- 
cedures. 

Complete texts of comments of 
nearly a dozen corrosion experts fol- 
low. 


Negative Tone Overdone 


Hugh P. Godard, Aluminium Labora- 
tories, Ltd. 


I am in agreement with Mr. LaQue 
in that the salt spray test is often mis- 
used and misinterpreted, and appre- 
ciate that his article was written to 
enlighten both the specification writer 
and the user. In this he has done a 
good job and pointed out many of 
the common misunderstandings of 
this test. However, I feel that the 
negative tone of the article has been 
overdone to the point where the 
reader is apt to completely discard 
the test as valueless, while as Mr. 
LaQue admits, this is not the case. 


It is far easier to criticize a plan, 
a viewpoint, or a test than it is to 
vindicate it, as any politician knows 
well. All so-called “standard” cor- 
rosion tests have been individually 
criticized as not giving service rfe- 
sults, to the point where almost all 
of them can be rejected on the basis 
of the evidence submitted. Yet if one 
rejects each test in turn, in deference 
to the critics, there are left no meth- 
ods of evaluation. It would seem 
preferable, to the writer, at least, to 
retain the best tests available and to 
attempt to use them intelligently. 

One of the main objections to the 
salt spray test is that it does not re- 
produce natural conditions, and hence 
will not predict service performance 
even in marine atmospheres. But any 
“standard” test will fail to reproduce 
natural conditions since they are 
themselves subject to no control and 
vary from place to place, and from 
day to day, and year to year in any 
one place. Mr. LaQue’s experience 
with marine atmospheric testing con- 
firms this point. When corrosion rates 
obtained on metals exposed in differ- 
ent atmospheres are compared, the 
results vary widely, even the relative 
order of various alloys changes. Yet 
this does not mean that atmospheric 
corrosion tests are of no value. It 
does mean that results obtained in 
one place are not applicable for all 
places. Thus, it is inconceivable to 
expect any standard corrosion test to 
enable prediction of service life. 

Dealing now with the several pos- 
sible applications of the test sug- 
gested by Mr. LaQue: 
1. To Measure the Protective Value 
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of a Metallic Coating 


Let us assume that this means the 
evaluation of a new form of metal 
coating, say aluminum sprayed on 
steel. The test can be used tor this 
purpose only if it is known in ad- 
vance that the corrosion behavior of 
the coating and its galvanic relations 
with the base metal are similar in 
the salt spray chamber to those in 
the environment in which the object 
is to be used. 

Some correlation with behavior in 
marine environments would be ex- 
pected, but as Mr. LaQue points out, 
correlation may be poor in different 
environments. 


2. To Measure the Protective Value 
of a Nonmetallic coating 

I agree with Mr. LaQue that the 
test will apply only to the coating at 
the time of application and that it 
will not evaluate resistance to de- 
terioration by sunlight, polluted at- 
mospheres or driving rain. Other tests 
can be used for this purpose. 

On the other hand, the salt spray 
test gives a measure of the permea- 
bility of a nonmetallic film and is a 
good screening test for eliminating 
inferior quality products. Also, it is 
my experience that simple tests are 
needed to weed out poor quality 
paints, and that the manufacturer's 
claims are an insufficient guide to 
quality. 

3. To Disclose Discontinuities in a 
Protective Coating 

I am in agreement with Mr. La- 
Que’s discussion of this point. 

4. To Measure Thickness of a Pro- 
tective Coating 

The test can be used as a measure 
of the efficacy of application of a 
given coating. This will sometimes 
be a measure of thickness, other times 
of efficiency of pre-cleaning. It serves 
as a convenient tool for detectin 
overly thin deposits of electroplate, 
galvanizing and paint coatings. As 
Mr. LaQue points out, shape will 
affect the behavior of the ais a and 
evaluation should be based on the 
performance of flat surfaces exposed 
at a given angle. The under sides 
should be neglected. 


5. To Compare the Corrosion Re- 
sistance of Different Alloys 

I am in wholehearted agreement 
with Mr. LaQue that the test should 
not be used for this purpose unless 
one is interested in behavior in 3% 
or 20% sodium chloride spray and 
in this only. As pointed out, the test 
may be used in some alloy families 
as, for example, aluminum. 
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6. To Observe the Galvanic Effects 
in Dissimilar Metal Combina- 
tions 

I believe that in general the test 
will predict the same galvanic rela- 
tionship and severity that exist on 
board ship—the most severe type of 
marine atmosphere. Ashore, the gal- 
vanic corrosivity of a marine atmos- 
phere drops sharply with distance 
from the beach, and although the 
same relationships exist, the severity 
is very much less. For nonmarine at- 
mospheres, the results would have 
little value. 

7. To Detect the Presence of Free 
Iron on Some Other Metal 
Surface 

This heading hardly justifies dis- 
cussion with the others. Electrographic 
techniques are far more rapid and 
accurate than the salt spray test for 
this purpose. 

I don’t think that our estimation 
of the test is so very different, but I 
am perhaps less pessimistic than Mr. 
LaQue. There is not so much the 
matter with the salt spray test—it is 
the interpretation that is faulty. I 
believe that it can be used as a screen- 
ing test to detect poor quality elec- 
troplate, other metal coatings such as 
galvanizing, cadmium, etc., and paint. 
However, once the quality is better 
than a certain grade, the test is not 
suitable for differentiation, say be- 
tween medium and good grade prod- 
ucts. It is my experience that any 
test that will reveal poor quality tends 
to cause the producer to raise his 
sights and this is a desirable objec- 
tive. 

e* ee ® 


Data as One Piece of Evidence 


Allen L. Alexander, Head, Protective 
Coatings Branch, Chemistry Div., Naval 
Research Laboratory 


The paper by Mr. LaQue in which 
he describes at some length the many 
shortcomings and dubious merits of 
the salt spray test is timely indeed in 
view of the tendency of some in- 
dividuals to include it as a major 
requirement in procurement specifica- 
tions. We were particularly impressed 
by his classifications of the users of 
this technique, the first of which is 
acutely aware of its limitations and is 
not inclined to place too great sig- 
nificance on the data obtained there- 
from, and the second group which 
appears to conceive of the test as 
simply a routine experiment, the re- 
sults from which provide a ready 
answer to an otherwise perplexing 


decision. In addition, Mr 

distinction between the usele 
the salt spray test as an instrumen, 
of research and its possible worth for 
inspecting different lots of the same 
product is well taken. 

To a somewhat unfortunate degree 
some consumers of materials and 
products designed to withstand the 
deteriorating influence of conditions 
existing in nature have inclined {, 
rely on results obtained from ga) 
spray tests as an index to the pro- 
tective qualities of the products of. 
fered by a variety of vendors. Such ; 
tendency may be the result of limited 
resources for conducting exhaustive 
tests rather than any conviction tha 
this test provides a complete answer 
On the other hand, producers of ma. 
terials for service in this general field 
have perhaps learned to appreciate 
more thoroughly the shortcoming; 
and deficiencies of the salt spray test 
and are cautious to use any data de. 
rived therefrom only as one piece of 
evidence among numerous data in 
evaluating their product. We can 
think of no particular instance i: 
which the acceptability of any prod. 
uct can be ascertained by the simplc 
expedient of exposing it to salt spray 
There are instances, however, where 
such data may indicate subsequent 
tests to elucidate further the protec. 
tive qualities of the material in ques. 
tion. 

As an example of the complete 
inadequacy of the salt spray test as a 
means of specific specification re- 
quirement, it was brought to our at- 
tention some time ago that a number 
of metal clasps derived from the 
same production batch were evaluated 
for acceptability in two laboratories, 
one located in Chicago and the other 
in Brooklyn. The sample tested at 
Brooklyn, based on the salt spray t¢- 
quirement of the specification, passed 
with no difficulty, whereas in the 
Chicago test, the batch was rejected 
due to severe rusting of the metal 
beneath the supposedly protecting 
lacquer. On close inspection it was 
revealed that the tests were fun 
at somewhat divergent temperatures 
which hitherto the operators of the 
test boxes had deemed insignificant. 

Mr. LaQue’s reference to the effect 
of salt concentration in spray testing 
is of interest. For example, it 
somewhat startling to note the 10 
creased rate at which zinc will be 
removed from a plated steel panel in 
20% brine spray as opposed to that 
obtained from 3% brine. Conversely, 
the 3% brine will disclose perme 
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Many experts agree that there is little relationship between results of salt spray tests and findings of outdoor marine exposure racks such 
as this one at Kure Beach, N. C. 


bility of organic films applied to 
metal much more rapidly than 20% 
brine. In the latter example, the more 
dilute salt solution condensed on the 
surface of the organic film develops 
onsiderably greater osmotic pres- 
through the semi-permeable film 
which results in more rapid and ex- 
reme blistering. Thus, it would ap- 
pear that for almost each application 
onditions of the test must be 
losely defined and followed. 
It is most interesting to note some 
f the purposes that Mr. LaQue has 
isted for which the salt spray test 
might conceivably be used, and per- 
haps some comment on several of 
these is in order. In estimating the 
protective value of metallic coatings, 
there is little argument with Mr. 
LaQue’s views. Certainly such a com- 
plete set of exposure conditions as 
ire available at the Inco Station at 
Kure Beach, N. C., will provide a 
variety of data completely overshad- 
owing in significance anything that 
may be derived from exposure in a 
single salt spray cabinet. It perhaps 
would be difficult to find any signifi- 
ant correlation between a salt spray 
test conducted in an isolated cabinet 
with the composite result obtained 
under the variety of conditions ex- 
isting at such a complete exposure 
site. Repeated experiments appear to 
have 1 1egated the possibility of estab- 
lishing a simple salt spray test that 
will predict significantly a product's 
performance under actual exposure 
onditions. In estimating certain prop- 
erties relating to the protective value 
of most nonmetallic coatings, some- 
zreater reliance may be made 
salt spray test. 
While it is agreed generally with 
1Que’s contention that the en- 
vironment in the salt spray test is 
destructive to the basic metal 
lan to the coating itself, this is not 
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always entirely the case. Relative per- 
meability of a number of variable 
organic films may often be estab- 
lished in relative short order by ex- 
posure in a so-called standard salt 
spray cabinet, although the consensus 
of the organic coatings industry is to 
attach little significance to results of 
such testing beyond the detection of 
discontinuities or excessive permea- 
bility in such films. We know of no 
reputable purveyors of organic coat- 
ings who do not attach much greater 
significance to exposure in naturally 
occurring atmospheres where the full 
effects of light, moisture, repeated 
precipitation and combinations of 
these effects do not shade completely 
any results from the salt spray test 
alone. 

From our own experience it has 
been reported often that minor 
metallurgical differences in the com- 
position of some metals, such as 
magnesium, offset completely the 
widest differences that may be incor- 
porated into protective organic films 
when evaluated in salt spray cabinets. 
Such being the case, it would be a 
simple matter for an inexperienced 
individual to select the much poorer 
of two coatings, should he rely on 
the salt spray test alone whereas, in 
fact, his selection would be made 
actually on the basis of an inferior 
metal substrate. 

The suggestion that the salt spray 
test be used as a measurement of the 
thickness of a protective coating 
should not be taken too seriously in 
view of the several existing and 
fairly accurate and more rapid meth- 
ods. Experience with organic films 
in the salt spray, however, does in- 
dicate a definite relationship between 
film thickness and protective value. 
This relationship, however, may be 
more convincingly demonstrated by 
other exposure methods. 


In view of Mr. LaQue’s argu- 
ments against the salt spray, we can 
muster no spectacular rebuttals be- 
yond those included in the foregoing 
paragraphs. We do not propose to 
eliminate its use as it applies to 
some of our problems in the evalua- 
tion of organic protective coatings, 
but we do feel that as a result of our 
experience, and that recorded by 
others as presented in Mr. LaQue’s 
paper, that we do not place undue 
significance on results of the salt 
spray tests, but rather these results 
are interpreted in the light of data 
obtained from other methods of 
evaluation, with the net result that a 
more sound decision can be made 
on the relative quality of several 
likely materials for a specific applica- 
tion. We wish to emphasize again 
the fallacy of attempting to correlate 
exposure time before deterioration 
with probable life in service. 


A Necessary Evil 


J. L. McCloud, Manufacturing Research 
Dept., Ford Motor Co. 


I think it is unfortunate to bury 
Mr. LaQue’s answer as to whether 
salt spray is good for anything, his 
answer being that this is not “no”. 
A double negative is damning the 
test procedure with faint praise at the 
least. However, all of us in industry 
who are confronted with the prob- 
lem of a decision as to whether a 
process or part is satisfactory have 
to make a decision on this subject, 
and over the past at least three dec- 
ades have found that the salt spray 
test has given us some clue or basis 
on which a reasonably intelligent 
answer to the question as to whether 
the process or parts are usably satis- 
factory and have used it for such a 
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purpose. 

It was first proposed, I am sure, 
in the same fashion by the Bureau 
of Standards, generally credited to 
H. S$. Rawdon, and in spite of its 
frequent damning by various authors, 
it is still in extremely wide use. Mr. 
LaQue’s Committee of the Amer- 
ican Electroplaters’ Society recom- 
mended that substantial study be 
given to a modification of this de- 
vice. We agreed to such a conclu- 
sion but have no intentions of drop- 
ping the test method awaiting such 
modifications. We can’t drop it; we 
have to continue, but certainly agree 
with Mr. LaQue that there are many 
faults and think that we can improve 
the test technique, rather than go off 
on a chase for an ideal without some- 
thing to live on in the meantime. 

As Mr. LaQue indicates, there 
have been many misapprehensions 
or misunderstandings as to the capa- 
bilities of the salt spray test, and I 
think that his remarks are more 
valuable in this way, i.e. to point out 
the pitfalls that exist and that too 
rigorous following of some salt spray 
results may draw erroneous conclu- 
sions rather than to throw it out en- 
tirely. As he points out, many have 
attemped to assume some direct cor- 
relation with service life. Unfor- 
tunately, service life itself is so ex- 
tremely varied that it would be a 
virtual impossibility to correlate 
any test with service life unless some 
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particular type of very special service 
life is chosen to compare to. In his 
article this practical impossibility of 
choosing an all embracing typical 


service life is indicated. As he 
points out, the amount of exposure 
and sheltering, as well as the locale 
in which the service occurs, all have 
distinct influence on the service life. 

Unfortunately, the salt spray has 
limitations, as is indicated above 
with respect to service and in con- 
sequence, there probably are as 
many different interpretations of any 
particular salt spray test as there are 
salt spray test cycles in current use. 
We have observed as many conclu- 
sions which we think are unjustified 
as those which we feel are justified. 

To sum up, we would agree with 
Mr. LaQue that the test is full of 
pitfalls, but is a necessary evil and 
the best way to reform the gal is to 
marry her. 


Alternative Method Suggested 


Sam Tour, Sam Tour & Co., Inc. 


The salt spray test was devised 
ever 35 years ago. It was proposed 
as an equivalent of a sea coast or 
marine atmosphere for the study of 
protective metallic coatings on iron 
and steel in 1914 by J. A. Capp in 
an article published in ASTM, Vol. 
14, p. 474, entitled “A Rational 


graphically illustrated by this anchor which 
for several years. 
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Test for Metallic Protective Cog. 
ings’. Circular No. 80 of the Ng. 
tional Bureau of Standards, py, 
lished in 1919, on “Protective Me. 
tallic Coatings for the Rust-| roofing 
of Iron and Steel”, expounded the 
value of the salt spray test. Possibly 
due to the lack of any other stand. 
ardized form of test, the sali spray 
test was written into numerous speci. 
fications. Immediately, the test became 
the subject of adverse criticism, Dyr. 
ing the 1920's, ASTM Committee 
B-3 undertook a study of the salt 
spray test along with studies of ny. 
merous other methods of accelerated 
corrosion testing. Many organizations 
cooperated in this work of Committee 
B-3. Large quantities of data indicat. 
ing the limitations of the test were 
published. 

Until the early 1930's it was the 
usual practice to operate the salt 
spray test at ordinary room tem- 
perature. About that time, the Na- 
tional Bureau of Standards installed 
a salt spray chamber in a tempera- 
ture controlled room that was being 
maintained for some other purposes 
at a temperature of 95 F. Naturally, 
it was found that corrosion pro- 
ceeded more rapidly at this slightly 
elevated temperature than at room 
temperature. This increase in tem- 
perature accelerated the rate of testing 
and this acceleration was claimed to 
be desirable. About 1936, some of 
the government agencies changed 
their requirements in connection 
with salt spray corrosion testing to 
conform to this higher temperature 
This change resulted in still more 
exploratory work being done by the 


various bodies cooperating with 
ASTM Committee B-3. It was 


necessary to develop methods of ob- 
taining the desired temperature in 
the salt spray apparatus without 
housing the entire apparatus in 4 
large temperature controlled room. 
A hot water tower to preheat the air 
supplied to the spray nozzle within 
an insulated spray box was devel- 
oped, and has been incorporated in 
practically all of the current speciti- 
cations on the method of salt spray 
testing. 

The extensive work of Committee 
B-3 indicated a need for a method 
of calibrating or controlling the rate 
of fog formation and rate of [og 
settling within a salt spray box. A 
fog trap for such calibration 
poses was developed. 
years, a modified form of fog 
ing device was adopted and is now 
standard in salt spray specifications. 
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The first tentative specification cov- 
ering the method of salt spray (fog) 
testing as prepared by ASTM Com- 
mittee B-3 was issued in 1939 un- 
der the designation B117-39T. The 
method was further revised in 1914 
and issued as ASTM Specification 
B117-41T. 
In spite of these improvements in 
the procedure for making the test, 
it was acknowledged, and continues 
to be acknowledged by those fully 
conversant with the test, that the 
test has many limitations. In 1943, 
Mr. C. H. Sample presented a paper 
to the American Society for Test- 
ing Materials entitled ‘Use and Mis- 
use of the Salt Spray Test as Ap- 
plied to Electrodeposited Metallic 
Fnishes’’. His criticisms were severe, 
although he offered no alternatives 
to the salt spray test and offered no 
specific improvement of the test it- 
self. In 1944, Mr. V. M. Darsey 
presented a paper to the American 
Society for Testing Materials on 
“The Salt Spray Test,”” in which he 
provided data for further improve- 
ment of the test and control of the 
test so as to be able to obtain more 
reproducible __ results. In 1948, 
Messrs. V. M. Darsey and W. R. 
Cavanagh presented a paper to the 
ASTM entitled “Apparatus and Fac- 
tors in Salt Fog Testing’, which 
was one of the most constructive 
papers ever presented on this sub- 
ject. As a result of this work and 
the cooperation of others interested 
in the test, the ASTM specification 
was revised in 1949 and reissued as 
B117-49T. In its present form, the 
salt spray test, as carried out in ac- 
cordance with the ASTM method, 
is a vast improvement over the salt 
spray test of 35 years ago. 
_ Whether or not the salt spray test 
itself can be further improved to 
overcome some of the criticisms and 
objections to the test is question- 
able. It would seem logical that 
some of the critics of the test would 
come forward with proposed alter- 
native methods of testing which 
they think would be more satisfac- 
‘ory than the present salt spray test. 
some 12 years ago, the writer 
developed an alternative method of 
testing which he considered as equal 
‘0 Or superior to the salt spray test 
method. This method of testing 
Nas been described the past year in 
an article entitled ‘“‘AC’—A New 
Corrosion Test” by Thomas E. 
Lloy Editor, Journal of Metals, 
Sept. 1950, pp. 1092 to 1093. A 
more adequate and detailed discus- 
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sion of this method may be pub- 
lished elsewhere in the near future. 

Mr. LaQue extends the field of 
criticism of the salt spray test to a 
criticism of the people who make 
use of the test. In connection with 
the class of people whom he desig- 
nates as ‘confirmed advocates of the 
test’, he uses such terms as “he has 
the problem of working out some 
other kind of test” and “he is un- 
able or unwilling to devise a better 
test’. However, Mr. LaQue does 
not describe some other kind of test 
as a better one. 

In spite of his severe criticism of 
the salt spray test, Mr. LaQue ad- 
mits that it has some application in 
connection with aluminum alloys 
and that, as modified by the addi- 
tion of acetic acid, it has value in 
testing plating on zinc-base die 
castings. He states “perhaps other 
modifications of the test will prove 
to be useful in adapting it to other 
specific purposes”. If some organi- 
zation undertook to develop such 
modifications, it would be of great 
help to industry. Mr. LaQue’s article 
is constructive only to the extent to 
which he points out the specific 
cases in which the salt spray test can 
be quite useful. His objection to 
the use of the salt spray test as a 
tool of research in the development 
of plating improvements is a bit 
vague. His bold statement that 
where the salt spray test has been 
used as a research method it has 
delayed progress, is open to some 
question. His proposal that the salt 
spray test will continue to handicap 
research so long as it is substituted 
for special tests designed to study 
individually those factors that ac- 
tually determine the overall quality 
of product, is meaningless unless he 
develops and explains these special 
tests so designed and their ap- 
plicability. 

The writer has no_ particular 
brief for the salt spray test as now 
constituted. The Alternate Con- 
densation Corrosion Test Method is 
suggested as an alternative test 
which might be better than the salt 
spray test. Other workers in the 
field of corrosion testing should be 
able to devise and develop improve- 
ments in the Alternate Condensa- 
tion Corrosion Test Method. With 
cooperative and constructive efforts 
upon the part of all, it might be 
possible to develop acceptable test 
procedures in place of the current 
salt spray test. 


More Misused Than Used 


E. A. Anderson, The New Jersey Zinc 
Co. (of Pa.) 


By bringing Mr. LaQue’s provoca- 
tive article on the salt spray test be- 
fore the reading public, MATERIALS 
& MeEtHops has rendered a signal 
service to the field of corrosion 
engineering. The subject has long 
needed a thorough airing. 

My own views regarding the salt 
spray test coincide very closely with 
Mr. LaQue’s. The evidence is con- 
siderable that, while the test may 
have some useful, legitimate func- 
tions, it has been more misused than 
used. The most flagrant misuse has 
been in the areas of materials selec- 
tion for service under corrosive con- 
ditions and the prediction of service 
life. Mr. LaQue has documented 
the case against these uses quite 
completely. 

If one accepts the salt spray test 
for what it actually is, a useful ac- 
ceptance-testing function can be de- 
veloped providing the endpoint in 
the testing can be stated clearly and 
no attempt is made to predict service 
life from the salt spray data. One 
may ask, however, whether the ad- 
vantages to be gained by such use 
outweigh the great harm done by 
misuse. Even at the expense of elim- 
inating one of the very few labora- 
tory tools available to the corrosion 
engineer, I feel that the answer must 
be no. . 

It is profitable to give some 
thought to the reasons for the wide- 
spread use of a test which has so 
many demonstrable defects. The 
point of gravest concern to the cor- 
rosion engineer and his manage- 
ment is the stated need for some 
kind of evaluation test to replace 
sound human judgment. One won- 
ders what is wrong with the simple 
idea of employing and developing 
corrosion engineers capable of ap- 
plying sound human judgment to 
corrosion problems. 


Test Idealized Though Not Ideal 


N. E. Promisel, Head, Materials Branch, 
Dept. of the Navy, Bureau of Aeronautics 


I sincerely doubt if there will be 
many who read Mr. LaQue’s article 
without a sense of enjoyment, on 
the one hand, and in most cases a 
feeling of general technical concur- 


(Continued on page 156) 
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Photomicrographs show fine grain size of Formbrite (left) as compared 


Magnification 75X. 


with that of ordinary drawing brass of the same composition 


New Drawing Brass Cuts Finishing Costs 


Standard brass alloys, an- 

nealed to obtain unusu- 

ally fine grain size, are 

giving outstanding results 

in drawing and cold head- 
ing operations. 


@ MANUFACTURERS OF brass prod- 
ucts using press operations, including 
forming and drawing, or making cold 
headed parts from wire, can now cut 
their production costs appreciably 
through the use of a new type of 
brass recently announced by The 
American Brass Co. By requiring less 
time for finishing and polishing, the 
new material is proving itself valu- 
able in a number of ways. 

Called Formbrite, the metal is not 
a new alloy, but is the result of a 
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by S. G. KELLEY, Jr., Assistant Editor, Materials & Methods 


mew process of manufacturing that 
can be applied to most of the existing 
copper alloys, particularly the brasses. 
As a brass, Formbrite can be obtained 
in alloys ranging from gilding metal 
(95 copper-5% zinc) to yellow brass 
of 63-37, copper-zinc content. Pro- 
duced by special methods of rolling 
or drawing and annealing, it has a 
grain size of 0.012 mm or under. 


Properties 


Formbrite, with its superfine grain 
structure, is said to possess very good 
polishing and finishing characteris- 
tics, high tensile strength, hardness 
and excellent ductility. The accom- 
panying table shows a typical com- 
parison of some of the physical prop- 
erties of standard brass and those 
obtained in Formbrite. The new ma- 
terial is somewhat stiffer than con- 


ventional annealed brass, is harder 
and springier, yet it still is ductile 
and readily worked by forming or 
drawing operations with no apprecia- 
ble danger of metal fracture. In com- 
mon with most brasses, it is an ex- 
cellent metal for plating. 

These properties give Formbrite 
several outstanding advantages ovet 
ordinary drawing brass. Of these, the 
most important is the ability to take 
a good finish. The exceptionally tine 
grain structure of Formbrite provides 
metal with a surface so fine that tt 
usually requires only a simple color 
buff before plating. By comparison 
with regular drawing brass, there | 
a marked reduction in the time 
quired to bring up a high finish i 
buffing and polishing operations on 
Formbrite. Parts have none of the 
familiar “orange peel” effect found 
with metal of coarser grain siz 
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A second advantage of special in- 
terest in these days of metal short- 
ages is the fact that the greater hard- 
ness and stiffness of Formbrite some- 
imes makes it possible to use a 
thinner gage of metal. pag 

It might well be asked at this point 
why Formbrite does not completely 
replace drawing brass. It isn't that 
easy. It is not practical to produce 
the exceptionally fine grain in rela- 
tively thick metal. Formbrite is avail- 
able, however, for most drawing and 
forming purposes. 

It has sometimes been found neces- 
ary, in changing over from usual 
brasses to Formbrite, to make certain 
minor tool modifications or operating 
,djustments. For instance, in one 
ase where a part of soft drawing 
brass was fabricated with a pressure 
of 8 to 10 lb on the hold-down pad, 
it was necessary to increase the pres- 
wire to 25 lb to draw Formbrite of 
the same alloy without wrinkling. As 
the changes are generally small ones, 
uch as this, they are not usually 
considered as limitations to the 
method. 





n 


Applications 


Those who are using Formbrite 
are reporting notable results in the 
finishing of their products. One man- 
ufacturer of lamp fixtures reports 
that he has cut buffing time by 50% 
ind obtained better finishes as well. 
Another, who stamps reflectors, states 
that his costs, outside of plating, have 
lopped 25%. 

The Asterloid Manufacturing Co., 
1 manufacturer of dresser sets, cos- 
metic holders, etc., previously used 


annealed 85 red brass for the pro- 
duction of the handles on mirrors 
and brush sets. In an effort to reduce 


the cost of polishing, Formbrite strip 
of the same alloy was tried. Obtained 
in rolls 8 in. wide and 0.032 in. 
thick, the Formbrite strip was sheared 
(0 1%g-in. blanks and each half of 
the handle was formed on a 400-Ib 
Standard” pneumatic drop hammer. 
The embossing obtained has excel- 
ent definition, as seen in the accom- 
panying photograph, while “‘spring- 
back" was negligible and so uniform 
that the halves matched perfectly 
on assembly. The savings occurred 
Q the polishing operation, ‘‘a cut- 
‘own and color” procedure, which 
Was accomplished in about half the 
‘ime required previously by standard 
‘rawing brass. The results were so 
‘atistactory that Formbrite is now the 
tandard metal for these parts. 
Several other manufacturers who 
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Properties of Standard Brass and Formbrite 














Annealed Half Hard 70/30 Brass 
Standard Standard by Formbrite 
70/30 Brass 70/30 Brass Method 
Yield Strength—0O.5 % 
Extension under Load, Psi 22,000 48,000 39,000 
Tensile Strength, Psi 54,000 60,000 63,000 
Elongation in 2 In., % 50 32 35 














buff, but do not plate their parts, 
have indicated a marked improve- 
ment in the appearance of the prod- 
ucts. Principal economies are obvi- 
ously in the savings effected in finish- 
ing costs. Formbrite, incidentally, 
costs no more than the usual draw- 
ing brass. 

It is claimed that the results ob- 
tained by applying the Formbrite 
method of brass wire alloys used for 
cold heading are exceptional. The 
wire can be supplied in the single, 
standard temper which materially re- 
duces fabricators’ inventories. Its 
superior physical properties have per- 
mitted cuts in cost through the use 
of brasses having a lower copper 
content. It is being widely accepted 
by users of cold heading wire to the 
point that a number of them use, 
exclusively, wire alloys produced by 
the Formbrite method. 








A selection of stamped, drawn and pressed 
parts typical of those in which Formbrite 
is being used with unusual success. 








Sequence of steps employed by the Astorloid Manufacturing Co. to make a mirror handle 


by embossing. Note the good detail and high finish obtained. 
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Hardenability as the Criterion for 
Selecting Boron Steels 


by H. B. KNOWLTON, Supervisor of Materials Engineering, International Harvester ¢,, 


Proper choice and use of the new boron steels depends 

to a great extent on understanding the effects of heat 

treating and case-hardening on their hardness, tough- 
ness and fatigue properties. 


@ AS TIME GOES ON, it will be de- 
sirable to effect greater and greater 
conservations of alloying elements 
so as to produce the maximum pos- 
sible military material or civilian 
goods, consistent with successful per- 
formance of the product. The use 
of the boron alloy steels offers one 
of the most attractive means of con- 
serving alloys as the boron addition 
agents produce the greatest increase 
in hardenability in proportion to the 
per cent of material added. 


Selection Based on Hardenability 


Boron alloy steels should be se- 
lected on the basis of duplicating the 
minimum hardenability to a distance 
on the Jominy specimen, correspond- 
ing with the cooling speed of the 
critical section of the production 
part. It is not always necessary to 
duplicate the entire hardenability 
band. It is safer to calculate the 
minimum strength which will be ob- 
tained at the point of highest stress 


on the cross section, on the basis of 
the minimum hardness which will be 
obtained at this point after a pro- 
duction quenching and drawing 
treatment, rather than on the basis 
of tensile specimens taken from the 
center, or half radius, positions. 
Similarly, minimum physical prop- 
erties representing the bottom of the 
expected hardenability band for the 
boron steel are more reliable than the 
most elaborate of service tests made 
upon parts manufactured from lots 
of steel representing the middle or 
upper portion of the hardenability 
band. 

As an example of how harden- 
ability bands can be used, Fig 1 
shows the observed hardenability 
spread of 40 heats of 50B50 
(chromium-boron steels) in compari- 
son with the specified limits for 
8650-H, as shown by the maximum 
and minimum curves. The different 
Jominy distances from the end of the 
quenched specimen represent differ- 
ent speeds of cooling. Referring to 
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1—The hardenability of 50B50 is similar to that of 8650-H. 


LOW HARDENABILITY 


O: 
MILLIONS OF CYCLES OF STRESS 


the SAE Handbook, it may be cop. 
venient to correlate these Jominy 
distances from the quenched end wit) 
speeds of cooling, which would | 
expected on the surface, or differen; 

oints over the cross section of round 
ben after quenching in either oil o: 
water. Such figures are shown at the 
top and bottom of the graph. 

It will be noted that all 40 of the 
heats of 50B50 steel showed as good 
hardenability as 8650-H, up to abou 
7/16ths on the Jominy specimen 
This would correspond with the sur. 
face of an oil quenched bar 23/, ir 
in dia, or the 3/4 radius position of 
an oil quenched bar 13% in. in dia 
The 3 radius position is a con- 
venient one for comparing harden. 
abilities of many heat treated auto- 
motive parts, as Jominy has shown 
that in the great majority of cases 
the highest stress never appears lower 
than 34 radius in common automo- 
tive parts. In other words, 4/4 radius 
probably represents the maximum 
depth of a spline, a keyway, or 4 
fillet, which is machined after heat 
treating. 

On the basis of these results, it will 
be assumed that 50B50 steel would 
give as satisfactory results as 8650-H 
for most oil quenched parts up to 
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Fig 2—Torsion fatigue tests indicate that the fatigue properties 
of 50B50 compare quite well with experience based on other 


steels. 
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13; in. in dia. Similarly, this should 
jive equivalent properties at 4/4 
radius on water quenched parts up 
to 3.3 in. im dia. This is based on 
data given in the SAE Handbook 
for rounds which are quenched in 
very slowly circulated oil and water. 
With rapid circulation, similar re- 
sults can be obtained with rounds 
somewhat larger in diameter. 

To illustrate the practical applica- 
tion of this principle, Fig 2 shows 
the result in torsion fatigue tests 
of tractor axles, which were 23% in. 
iq dia in the critical section, and 
were made from high and low hard- 
enability heats. These were machined 
from 34-in. dia bars, water 
quenched and drawn to 321-388 
Bhn. It will be noted that there is 
, wide variation in the number of 
cycles to failure at any given level 
of stress. On the other hand, the 
variation in stress necessary to pro- 
duce failure in a given number of 
cycles is very much less, being in 
this instance about 22,000 to 25,000 
psi, representing a stress which can 
be carried for 6 million cycles. This 
is probably nearer to the so-called 
“endurance limit’’, or the stress which 
can be withstood for an indefinite 
number of cycles. None of the axles 
from either the high or low harden- 
ability ingots of steel showed in- 
ferior fatigue properties to 8650. 

It is worth noting, however, that 
there is a tendency for the minimum 
hardness of the boron steels to fall 
below the original curve at 10-16 
sixteenths on the Jominy. This means 
that for very large parts there might 
be some sacrifice in hardness and 
strength with the new steels, but for 
the majority of automotive parts the 
hardenability should be sufficient. 
The 50B50 steel was selected for 
these illustrations due to the avail- 
ability of data within the writer's 
company of both hardenability and 
simulated service performance of 
axles and shafts made from these 
steels. 

The same principles can be ap- 
plied to the use of hardenability 
bands for the selection of 80BO00, 
81B00 steels for a wide variety of 
heat treated parts. Eventually the 
steel producers will undoubtedly es- 
tablish specified limits of hardenabil- 
ity for these steels in the form of 
new H-bands. In the meantime, how- 
ever, the user of the steel must as- 
sure himself that each lot of steel 
he purchases has sufficient harden- 
ability to guarantee the required min- 
imum physical properties of all parts, 
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Fig 3—Comparison of the proposed hardenability limits for 86B45 with those of 4340-H. 


which are to be made from this steel. 
In general, it is possible to obtain 
curves from the steel producers show- 
ing the actual hardenability of each 
heat of steel furnished to the con- 
sumer. At present, it is the responsi- 
bility of the consumer to apply only 
those heats which have adequate 
hardenability for each type of pro- 
duction parts. 

In the main, it has been found 
that the hardenability of the 50B00 
series and the 80B00 series is equiva- 
lent to that of the 8600 series steels 
at similar levels of ‘carbon content. 
Some of the heavy spring manufac- 
turers have reported 50B60 and 
80B60 as equivalent to 8660, 9260 
and similar steels, so far as their 
springs are concerned. Boron steels 
are being used for quite a number 
of heat treated parts on a production 
basis. Caterpillar Tractor has reported 
satisfactory use of 86B45 in place 
of 4340 for large shafts. The pro- 
posed hardenability limits for 86B45 
steel are compared with those of 
4340-H steel in Fig 3. As the 
hardenability of the 4100 series of 
steels is slightly higher than that of 
the 8600, a series of 81B00 steels has 
been set up as alternates for the 
41XX. 

For some years the 400, or 
‘‘Amola”’ steels have been used com- 
mercially by one of the large auto- 
motive manufacturers. The harden- 
ability of these steels is slightly less 
than that of 4100 or 8600, but as 
long as the design is kept consistent 
with the hardenability of the steel, 
satisfactory results are produced. In 
selecting a substitute for these steels 
it is sufficient to equal the harden- 
ability of the steels now being used. 


On this basis, the 8000 series steels 
without the addition of boron ap- 
pears to be adequate. 

It has been claimed, however, that 
connecting rod bolts with Place type 
heads cannot be formed satisfactorily 
from the 8000 series steels. Conse- 
quently, it has been suggested that 
they be made from a modified 
40B35, having a molybdenum con- 
tent of 0.08-0.15. These steels seem 
to be satisfactory for small bolts. 
Where higher hardenability is neces- 
sary, it is suggested that standard 
4037, or a proposed 40C37 similar 
to standard 4037 with the addition 
of chromium, be used. 

Caterpillar Tractor has been using 
a boron treated carbon steel, now 
officially classified as 14B35, for oil 
quenched bolts up to 7/16 in. in 
dia, and for water quenched about 
1 to 114 in. in dia. Satisfactory re- 
sults over a period of several years 
have been reported. 


Toughness Requirements 


Some writers have placed a great 
deal of emphasis upon the relative 
toughness or brittleness of boron 
steels in comparison with other al- 
loy steels. In general, it has been 
found that the boron steels are as 
tough, or tougher, than the other 
alloy steels, except under conditions 
of slack quenching or prolonged high 
temperature tempering treatments. 
Relative toughness is usually reported 
in terms of foot-pounds of notched 
bar impact strength, either at room 
temperature or at some subzero tem- 
perature. In some cases, emphasis 1s 
placed on the transition temperature 
at which impact specimens contain- 
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BREAKING TEMPERATURE — F 
Fig 4—Although 9260 shows a lower impact strength at —50 F 
than 4260, it has given satisfactory service in springs for many 
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years at even lower temperatures. 


ing sharp V notches exhibit a change 
from tough to brittle performance. 
This is often misinterpreted as pre- 
dicting that production parts with 
good commercial fillets will also be- 
have in a brittle manner at such 
temperatures. Actually, if the im- 
pact specimens are made with round 
notches corresponding to production 
designs, the apparent transition tem- 
perature between tough and brittle 
performance can be lowered 100 F or 
more. 

Fig 4 shows the impact transition 
temperature curves for 9260 and 
4260 spring steels. It will be noted 
that the 9260 steel shows an impact 
strength of only 5 ft-lb at -50 F, 
while the 4260 chromium-molybde- 
num steel is considerably better. 
Tests run to date on boron steels, 
such as 5O0B60 and 80B60, would 
indicate that the cold impact strength 
will probably be 10 ft-lb or more. 
The important point is that 9260 was 
a standard steel for springs for a 
period of a good many years, and 
gave satisfactory performance in 
Canada and Alaska at temperatures 
even lower than -50 F. The criterion 
for selection of an alternate steel, 
therefore, is that it should have a 
cold impact strength of not less than 
5 ft-lb at -50 F. If this is ample 
to prevent brittle failure of springs 
at the lowest operating temperatures, 
there would be no additional merit 
for steels having impact strength of 
20-30 ft-lb. 

It is necessary that every part have 
sufficient toughness to prevent brittle 
types of failure. However, the tough- 
ness requirement in terms of impact 
strength at the operating temperature 
may be considerably lower than com- 
monly supposed. Very few automo- 
tive metallurgists have found it neces- 
sary or desirable to impose impact 
specifications for the acceptance of 
automotive steels. This is probably 
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due to the fact that most heat treated 
automotive steels usually have ample 
impact strength. Those who have 
done so have set up requirements 
which are within reason. 

So far as reduction of so-called 
impact strength after normalizing, or 
after high drawing treatments, is con- 
cerned, the writer would again rec- 
ommend that the minimum toughness 
required for successful performance 
should first be determined. The writer 
would be inclined to doubt whether 
there would be any difference in per- 
formance of any automotive parts 
made from steels having 40-ft-lb or 
80-ft-lb impact strength. There is no 
doubt, however, that lowering the 
impact strength from 10 ft-lb to 2 
ft-lb might be very disastrous for 
many parts. 

Before adopting an alternate steel, 
it is well to determine whether this 
steel will respond satisfactorily to 
commercial manufacturing processes. 
While there has not been much in- 
formation published on this subject 
with regard to the beron steels, it 
seems to be generally believed that 
the forgability, machinability and 
weldability of the heat treating 
grades of boron steels will be similar 
to that of the other alloy steels. 


Case Hardened Parts 


In spite of the fact that the boron 
steels were strongly recommended on 
account of the great effect of boron 
on the hardenability of low carbon 
steel, there seems to be more differ- 
ences of opinion with regard to the 
merits of boron steels for case hard- 
ening than for any other application. 
Nevertheless, some case hardened 
gears are being made in production 
from the boron steels. 

The hardenability of the case por- 
tion of boron steels cannot be pre- 
dicted from the hardenability of the 






(SAE HANc 00k) 
16 20 28 


4118 — CASE SURFACE 


80B 20 - CASE 
80B20—- UNCARBURIZED 
4118 — 


ACE 


°.~ 


28 
JOMINY I6THS 


Fig 5—The effect of boron upon the hardenability of a stee) ;; 
not as great with high carbon as with low carbon steel, 


core. Wray has shown that the effect 
of boron on the hardenability of stee! 
decreases with increase of carbon 
content. He states that there is little 
or no effect of the boron upon the 
hardenability of steels containing 
0.90% carbon. Jominy, Thomson and 
some others who have made studies 
in quenched specimens do not quite 
agree with this statement. The fac 
remains, however, that the effect of 
boron upon the hardenability of the 
steel is not as great with high carbon 
as with low carbon steel. Conse- 
quently, if an alternate case hard- 
ening steel is set up on the basis of 
duplicating the hardenability of the 
core, there is danger that the harden- 
ability of the case, particularly any 
portion containing over 0.90% car- 
bon, will be less than that of the 
original steel. This is illustrated in 
Fig 5, which shows the results of 
hardenability tests on the core and 
on the surface of the carburized gears 
of 4118 and 80B20 steels. It will be 
noted that the 80B20 shows a higher 
hardenability in the core. 

At 6/16ths on the Jominy speci- 
men, 4118 shows a Rockwell hard- 
ness of 25 as compared with 32 for 
the 80B20. This corresponds with a 
quenching speed similar to that of 
the center of a 1-in. round oil 
quenched specimen. In this case, the 
reverse is true. The surface hardness 
of the carburized Jominy bars at 
6/16ths from the quenched end is 
63 Rockwell C on the 4118, and 
barely 56 Rockwell C on the 80B20. 
This corresponds with the surface 
hardness of a 2.5-in. dia oil quenched 
specimen. At 8/16ths on the car- 
burized Jominy, the hardness of the 
4118 is still 62 Rockwell, while that 
of the 80B20 has dropped to 43 
Rockwell. This corresponds with the 
surface of a 3-in. round oil quenched 
specimen. 

The effect of boron on the case 
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fig 6—The minimum hardenability of the carburized boron steels, 
50800, at the surface is somewhat lower than that of the 8600 























steels at Jominy distances beyond 4/16ths. 


and core with no other change in 
chemistry was investigated. Boron 
was added in the form of Grainal 
79 to a portion of a heat of 4118 
steel. It should be noted that 
there was no difference between the 
hardenability of the surface with, 
and without, boron. The harden- 
ability of both steels at 0.015 in. 
below the surface was inclined to be 
higher than the hardenability of the 
surface. The boron steel showed 
only a slight improvement in harden- 
bility in terms of Rockwell hardness 
at any given Jominy distance between 
8 and 22/16ths from the quenched 
end. If the hardenability is expressed 
in terms of Jominy distance to 60 
Rockwell C, it should be noted that 
the boron steel showed 60 Rockwell 
it 18/16ths compared with the same 
hardness at 12/16ths on the steel 
without the boron. 

Fig 6 and 7 show the experience 
to date so far as carburized harden- 
ability of 5OBOO steels are concerned. 
It will be noted that the minimum 
hardenability of the carburized boron 
steels is somewhat lower than that 
of 8600 steels, at Jominy distances 
beyond 4/16ths. This corresponds 
with the surface hardness of a 1.8-in. 
dia bar, quenched in slowly circulat- 
ing oil. It would be equivalent to 
the surface hardness of a larger bar 
with better quenching. It would be 
expected, therefore, that even with a 
minimum hardenability heat of 
50B20, it would be possible to ob- 
tain a surface hardness after car- 
burizing and hardening at the roots 
of the teeth of 57 Rockwell C on 
small and medium sized _ gears. 
Pinions over 2-in. root dia might 
require special quenching. 
nsiderable trouble has been re- 
ported with distortion of case 
hardened gears made from boron 
This 
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steels. This is usually attributed to 
the fact that boron produces a greater 
effect upon the hardenability of the 
core than the case. The greatest 
difficulty seems to have been experi- 
enced with excessive and nonuniform 
shrinkage of splined holes. Reduction 
of the carbon content of the steel is 
usually beneficial in reducing the 
troubles with distortion. Some plants, 
however, have reported that when 
the carbon content is very low, the 
steel is inclined to be too soft for 
best machinability in gear cutting. 
This can be compensated for by in- 
creased rake angles for simple tools, 
but it is not practicable to change 
the grinding of gear shaping cutters. 

In spite of some of the difficulties 
enumerated, a number of the gear 
manufacturers have been successful in 
making satisfactory gears from the 
boron steels. The results of dyna- 
mometer tests of gears made in two 
different plants show that in every 
case the performance of the boron 
steel is at least as good as that of 
the previous case hardened steel. 

It is usually considered that 4820 
would be one of the most difficult 
steels to replace for case hardened 
parts. Mack Truck has been success- 
ful in replacing this steel with 
43BV14 for certain gears and 
pinions. Timken Detroit Axle has 
reported very good results in replac- 
ing 4620 with 94B17 for final drive 
truck pinion and gears. 

The study of the substitution of 
different types of steels for case 
hardened gears and pinions is com- 
plicated by the fact that variations 
in carburizing and quenching are 
very important factors. It is generally 
agreed that the maxmium_ harden- 
ability will be obtained only when 
the carbon content is approximately 
at the eutectoid ratio, which for most 


Fig 7—Carburized hardenabilities 0.015 in. below the surface of 
50B00 steels based on experience. 


steels is about 0.90% carbon. Some 
contend, however, that excess car- 
bides in a finely divided or spheroidal 
form may improve the wearing prop- 
erties of the gear, even though they 
reduce the hardenability slightly. It 
has been reported that decreasing the 
quenching temperature after carburiz- 
ing from 1650 to 1550 may produce 
better hardenability. 

Not a great deal of information 
has been submitted as yet with re- 
gard to the effect of carbonitriding on 
boron alloy steels. Simon has made 
some investigations of this phase of 
the subject, and has reported a de- 
crease in hardenability when am- 
monia is used in the process. In other 
words, straight carburizing gave bet- 
ter hardenability than carbonitriding. 

The use of boron steels is only 
one approach to the problem of con- 
servation of alloying elements. The 
new 8000 and 8100 series steels 
without boron have advantages for 
some applications. Furthermore, plain 
carbon steels, such as 1045 and 1050, 
with the help of induction hardening, 
torch hardening, and special heat 
treatments involving drastic quench- 
ing, have been found very valuable 
for certain applications. In some 
cases, performance tests have shown 
the specially treated carbon steels to 
be equal, or superior, to the older 
alloy steels. The control of residual 
stress set up by heat treatment is 
one of the most important factors 
influencing the service performance 
of finished parts. Austempering, mar- 
tempering, and the special treatments 
just mentioned, all have an important 
effect upon the residual stresses left 
in the steel. The whole study of 
improved techniques for heat treat- 
ment of carbon steels probably offer 
the greatest possibilities for conserva- 
tion. 


rticle was adapted from a paper delivered at the Society of Automotive Engineers annual meeting, Detroit, Jan. 14-18, 1952. 
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{All photos courtesy American Lava Corp.) 


The high hardness and dimensional stability of ceramics makes them ideal for wear plates used in gaging operations such as shown h 





Technical Ceramics 
for Wear Resistant and 
Dimensionally Stable Parts 


by S. G. KELLEY, Jr., Assistant Editor, Materials & Methods 


The exceptionally hard and dense vitreous 
type ceramics are being used in such widely 
diverse applications as wire, twine and thread 
guides, drawing and extrusion dies, reference 
plates, and spacers in electronic equipment. 
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@ IN APPLICATIONS WHERE wea 
resistance and dimensional accuracy 
are the prime requisites, technica 
ceramics should be given careful con 
sideration. 

The majority of ceramic | 
utilized in wear resistant or dimer 
sionally stable applications are mad 
from vitreous ceramics. ‘The 
main reasons for this are that: (1) 
vitreous ceramics are composed 
particles of especially fine size and 
hence are denser than other types of 
ceramics; and (2) their exceptional 
hardness surpasses even that of some 
of the sintered carbides. Most satis- 
factory are those composed chiefly of 
aluminum oxide bonded with silica, 
clay, or combinations of these ma- 
terials. However, in the production 
of aluminum oxide ceramics, high 
firing temperatures are required, and, 
for economy in manufacture, 
sometimes advisable to use other 
vitrified ceramics which may not bé 
quite as hard or strong. In such cases 
zircon porcelain, steatite porcelain, of 
similar vitrified materials may 
the requirements equally well 


Properties and Fabrication 


A fairly broad range of pr 
ties is possible in ceramics by 
troducing changes in: (1) the t 


MATERIALS & METHO 








uantities of the constituents 
(2) the particle sizes of the 
ingredients, and (3) the firing tem- 
ratures (to a lesser extent and de- 
nding upon the first two varia- 
Pies). Where it is found that several 
; of the same basic ceramic are 
qailable, the differences can usually 
be attributed to such changes. 

Speaking generally, vitreous cera- 
mic materials can be called ideal 
elastic bodies because they break with- 
out any trace of plastic deformation. 
The elastic limit and the ultimate 
breaking point are practically iden- 
tical. They will neither permanently 
stretch nor flow under load or strain, 
but return to their original shape 
after release. Compared with metals, 
ceramic materials are brittle. Their 
impact resistance is low and most 
mechanical failures can be attributed 
to impact blows. Compressive 
strengths are in the same order of 
magnitude as those of metals while 
tensile and flexural strengths are 
much lower. 

The coefficients of expansion are 
isually lower than those of most 
metals. Ceramics are, therefore, di- 
mensionally less affected by changes 
in temperature than metals. They are 
nonmagnetic, will not easily con- 
duct electricity, and won’t corrode 
or carbonize. 

The chemical resistance of ceramic 
materials to both alkalies and acids 
is very good for most compositions, 
and they can be so formulated that 
very good service can be expected 
under specific conditions of chemical 
attack 

Because of the rather simple tech- 
niques required in the forming and 
machining of ceramics, the costs of 
parts, by comparison with those made 
of metals or sintered carbides, are 
relatively low. The parts are usually 
formed in a soft, or unfired, state 
by pressing or extruding and ma- 
chining. They are, then hardened by 
kiln firing and subsequently ground 
and lapped to final dimensions. This 
process has been developed to such 
a degree that often very little grind- 
ing 1s necessary to obtain close toler- 
es. This is especially true where 
he shapes are simple ones, such as 
fat or round surfaces which lend 

mselves to grinding and lapping 
operations. 


of the 
resen' 
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Anplications 


[he properties of ceramic mate- 
s as outlined above have sug- 
ted, and are still suggesting, a 
steadily increasing number of rather 
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Here shown is a typical thread guide using ceramic parts. Sectional view shows a ceramic 


Typical parts made of vitreous 


tension bar. 





ceramics to meet requirements of dimensional stability 


and wear. 


























































interesting uses in machine parts. 
Some readers are undoubtedly fami- 
liar with the utilization of technical 
ceramics for sleeves and arms in 
counting devices, and pointer stops 
for gages and dials. Dies for the 
drawing and extrusion of various 
materials, including pencil leads and 
battery carbons, are outstanding ex- 
amples of the application of alumina 
ceramics to situations where high 
strengths and good retention of di- 
mensions are important. 

An interesting die application is 
that of dynamite extrusion dies. Here 
the unusual limitation of no spark- 
ing is coupled with a need for re- 
sistance of the die material to the 
chemical action of the explosive, a 





set of conditions ceramics are said 
to have met with good success. 

Not all the applications of cera- 
mics to wear resistant parts involve 
the high pressures to found in 
drawing and forming dies. In others, 
continual rubbing of long lengths of 
such materials as cord, thread and 
wire at high speeds can be just as 
destructive in their wearing effects. 
Textile guides, parts for wire record- 
ers and parts of reels for motion pic- 
ture film winders are good examples. 
The use of technical ceramics as 
guides in nearly all textile machines 
processing synthetic fibers is standard 
practice. Every large producer of syn- 
thetic yarns in the United States uses 
polished technical ceramic thread 





guides, and many textile m nufac. 
turers have adopted these guides as 
standard equipment in their new tex. 
tile machinery. The guides are hard 
and homogeneous, wear gr: tually, 
and simply reveal new surfaces of the 
same character as the old. 

An unusual application of ceramic, 
was developed in connection with 
the polishing of the inside surfaces 
of cylinders. The cylinders had sharp. 
edged openings at two points, which 
ruined the polishing brushes and 
polishing tools as fast as they came 
into contact with them. It was found 
that by plugging the openings with 
ceramic plugs of such hardness that 
they could not be affected by the 
polishing action, a continuous, 
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Materials shown have been grouped according to vitrifi- 
cation, impervious dense materials on the left with in- 
creasing porosity toward the right, classified by moisture 


Vitreous Ceramics 


absorption, as follows: 


Impervious . 


pieces. 





3 to 10% 


Measurements shown are average valves from test | - 
Production articles may vary slightly, depend- 
ing on size, shape and method of manufacture. 


.0 to 0.02% Technically Vitreous 5to 3% | 
Vitrified. .0.02tc0.5 % Semivitreous...... 
Highly Porous...... Above 10% 


Steatite Titanium Dioxide 
MgO - SiO2 TiO» 





ASTM 


High Strength 
Insulators Made 
to Accurate 


Dimensions for Ceramic for 


Fine Texture 


Zircon Alumina 
ZrO2- SiO» Al.O; 
Vitrified Fine Texture, 
Ceramic with | Extremely Hard, 
Excellent Resistant to 
Electrical Abrasion, 
Properties, High Chipping and 


Corrosion. Best 
Adapted to Small 


Strength and 
Good Resistance 

























































































Radio Frequency Polished Thread to Thermal Size Machined or 
Property Number Circuits Guides Shock Pressed Parts 
Water Absorption, % D116—42(A) 0 to 0.02 0 to 0.02 0 to 0.02 0 to 0.02 
Impervious Impervious Impervious Impervious 

Specific Gravity 2.6 4.0 3.7 3.5 
Density 0.094 0.144 0.134 0.125 
Standard Body Colors White Tan | White Blue 
Softening Temperature, F C24—46 | 2624 2642 2624 3182 
Safe Temperature at Continuous 

Heat, F 1832 1832 2012 2552 

—E — | —- ——— — 

Hardness, Mohs’ Scale y Pe 8 | § 9 
Thermal Expansion Linear Coef., 

In. per In. per °F, 75-1290 F | 4.8x 107% 4.8 x 107% 2.3x 10% 4.3.x 10 
Tensile Strength, Psi D116—42 10,000 7,500 | 12,000 = 
Compressive Strength Psi D667-42T 85,000 80,000 90,000 100,000 
Flexural Sirengm, Psi 667-42 20,000 20,000 22,000 45 5,000 
Resistance to ene (%- In. ny Charpy | 

In.-Lb D667-42T =| 5.0 6.5 5.5 6.0 
Thermal Cond. (Approx) L 

Btu /Sq-Ft/Hr/°F /In. 2.1x 10% 3.1 x 10°% 4.1x 10% 6.8 x 10° 
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aC. smooth surface was presented to the 
as solishing tools and the wear on the 
X- tools was completely overcome. The 
td polishing operation was greatly 
y, speeded, as well. . 
he Wherever there is a requirement 
for dimensional stability there is a 
C5 possible application for technical 
th ceramics. Their hardness, rigidity and 
es low coeficients of expansion make 
)- them suitable for providing precise, 
h consistently accurate parts. For ex- 
ample, wear plates, or inserts for 
e reference plates, on dial gage stands 
d are often made of ceramics. These 
h are always accurate, and break, rather 
t than chip or deform, when some- 
¢ thing is dropped on them. The ma- 
terial generally used, a good grade 
| Technical Ceramics 


of vitreous alumina ceramic, has a 
sufficiently fine grained structure to 
provide a uniformly dense surface 
that is exceedingly resistant to the 
wear of every-day usage. 

The ability to be ground into flat 
and parallel parts of permanent, total 
rigidity has led to the use of cera- 


mics in increasing quantities as ma- , 


chine parts. More and more Saat a 
ly they are being manufactured into 
such parts as spacers and mounting 
plates on business machines, cams for 
circular knitting machines, tension 
disks and posts for tension control 
devices, aia explosion-proof min- 
ing equipment. 

Wear resistance in combination 
with another ceramic property, that 
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of low coefficient of thermal ex- 
pansion, has led to their wide use 
in work holding devices, jigs and 
templates in connection with RF heat- 
ing devices. Here the ceramics gen- 
erally used are of the refractory type. 
These have a somewhat greater por- 
osity than the vitreous ceramics and 
excellent resistance to thermal shock 
due to a comparatively low coefficient 
of expansion. They may consist of 
any of a variety of materials includ- 
ing cordierite, aluminum silicate and 
zircon. Of these, cordierite has the 
lowest coefficient of thermal expan- 
sion at 1.6 x 10° in./in./°F over 
the range 75 to 1290 F. Cordierite, 
however, has the disadvantage in 
competition with aluminum silicate 
in that it cannot be worked on or- 
dinary metal working equipment. 
For special applications requiring 
small quantities of materials, a block 
of aluminum silicate can be machined 
with little difficulty. 

An interesting case history in this 
connection involves a user of ceramic 
brazing fixtures who at one time used 
steel for these parts. Having switched 
to an aluminum silicate material, it 
was found that the fixtures: (1) last 
longer, (2) possess better dimen- 
sional stability than steel, and (3) 
take less time to reach the tempera- 
tures desired in the brazing operation 
due to a lower heat capacity than 
steel. The results, of course, were less 
distortion, longer life of the fixtures, 
and better production. 

The list of applications for techni- 
cal ceramics as wear resistant parts 
could be drawn out indefinitely and 
might include such other products as 
the components used in the drawing 
and twisting of slivers of paper in 
the manufacture of paper twine, or 
the compressive components in the 
continuous production process for 
coating certain wires at high speeds. 

Still newer fields are being intro- 
duced with the advent of combined 
ceramics and metal parts. These com- 
binations generally utilize the rigidity 
and dimensional stability of ceramics 
more than they do wear resistance. 
At present, the fastest growing de- 
mand for such combinations is in 
ceramic shafts for mounting elec- 
tronic devices, such as tuning con- 
densers. The rod is totally and per- 
manently rigid, can be economically 
fabricated to close tolerances, and 
force fitted with metal sleeves and 
bearing races to precise dimensions. 
The advantages of these combined 
materials are attracting the attention 
of nearly every manufacturer of elec- 
tronic equipment. 
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Typical arrangement of tanks for black oxide finishing. 
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Low Cost Black Oxide Finish Produced on Steel 
by Chemical Dip Method 


@ WHEN NEW PRODUCTS are de- 
signed and old ones redesigned, or 
wherever a finish is needed, black 
oxide should be given careful con- 
sideration when the following char- 
acteristics are required: (1) attrac- 
tive black finish; (2) corrosion re- 
sistance, depending upon whatever 
final finish dip is used; (3) lubri 
cating qualities of the finish due to 
its ability to absorb and adsorb the 
final finish dip; (4) non galling 
surface; (5) no dimensional changes ; 
and (6) economy and ease of ap- 
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This attractive, durable and corrosion resis- 
tant finish is suitable for a variety of ap,ii- 
cations, including machine parts, bearings, 
aircraft engine 


gages, 


components, 


similar products. 


by A. J. MITCHELL, President, The Mitchell-Bradford Chemical Co. 


plication. Because of the simple 
equipment required and the low cost 
of the applied finish, black oxide 
has replaced many other type finishes 
and is used on items which hereto- 
fore were left unfinished due to cost. 

The black oxide finish on steel is 
composed essentially of the black 


oxide of iron Fe.0,, a combination 
of FeO and Fe,0,, and is formed by 
several methods. These are the 


browning process, carbonia process, 
heat treatment, and what is now 
commonly known as the aqueous 


alkali-nitrate method. 
alkali-nitrate process is most 
quently used, and this article wi 


primarily concerned with it. Onl 


brief description of the other met 
will be given. 

The black oxide finish is pro 
in the aqueous alkali-nitrate m 
by the immersion of the metal 
highly alkaline solution contai 
strong oxidizers and other recti 
chemicals which at a specific 
centration and temperature react 
the iron in the steel to form 
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black oxide of iron (Fe,0,). Because 
this is 2 direct reaction at the surface 
of the steel, there is no displacement 


of metal but merely a change in 
chemical structure. Therefore, for all 
practical purposes there is no change 
in dimensions. This change in chemi- 
cal structure from iron to black iron 
oxide is usually to a depth of ap- 
proximately 0.0001 in. Prolonged 
immersion in the blackening solution 
for 2 hr or more will produce an 
approximate maximum depth of 
0.00015 in. Producing this extra 
depth, however, can be deleterious 
to the finish due to the slight solu- 
bility of iron in a highly concen- 
trated alkaline solution at the tem- 

rature used in a blackening bath. 
The blackening solution will dissolve 
some of the iron, leaving a loose 
film of black iron oxide which can 
be very easily scratched off. 

The statement “practically no di- 

mensional changes’’ is used because 
in reality tests showed that there was 
actually a build-up of about 5 mil- 
lionths of an in. This small increase 
seldom has to be taken into con- 
sideration. In transforming iron to 
black iron oxide, there naturally is a 
change in volume. Because the black- 
ening solution will dissolve a small 
amount of iron, we can rightfully 
assume that the volume of iron lost 
by its solubility in the blackening 
solution is compensated for by the 
increase in volume resulting from the 
oxidation of iron to iron oxide. This 
change presumably is not exactly 
equal, but is so close that the actual 
build-up from the original size is 
only 5 millionths of an in. 
_ Many uses for the black oxide 
finish have been found because of 
the infinitesimal dimensional changes. 
These include finishes for close toler- 
ance machine parts, bearings surfaces, 
gages, etc. In fact, because of this 
particular advantage, there has been 
a patent issued for the use of black 
oxide finish for gages (Patent 
+ 2355007). 


Equipment and Procedures 


The equipment required for apply- 
ing a black oxide finish to steel in- 
des: (1) hot alkali cleaning tank, 
(2) hot water rinse, (3) blackening 
k, (4) cold water rinse, and (5) 
ul finish dip—this can be various 
es of oils, waxes, lacquers, etc. 
old rolled steel plates can be 
1 for the tanks as the solutions 
employed have little corrosive effect 
on the steel. Tanks for the hot solu- 
alkali 


a 


tions, such as the rinses, 
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cleaners and blackening solutions, 
can be heated by gas, steam or elec- 
tricity. 

Adequate ventilation for at least 
the blackening solution should be 
used. This can be taken care of by 
window fans if the tanks are suitably 
placed. Another method is to equip 
the tanks with exhaust casings along 
one or more edges with ducts leading 
to a suitable exhaust fan. 

A temperature controller should 
be used to maintain the operating 
temperature of the blackening solu- 
tion. Automatic control is obtained 
by means of an indicating tempera- 
ture controller, an electric lock in 
relay and a ¥/-in. motor operated 
valve. Because a blackening solution 
is operated at a specified boiling 
temperature, which is determined by 
the proportion of blackening salts 
to water, it is practical to maintain 
this operating temperature by the 
addition of water to replace that 
which gradually boils off. It is this 
loss of water by evaporation which 
causes a rise in boiling temperature. 
By the use of the temperature con- 
troller tied in with the motor op- 
erated water valve, the proper tem- 
perature can be constantly main- 
tained. 

There are many variations of the 
basic black oxide processing proce- 
dure. Sometimes it is necessary to 
use a hot water rinse in addition to 
the cold rinse after the blackening 
solution. At other times it is neces- 
sary to add an acid pickling solution 
after the rinse following the alkali 
cleaning, and introduce one or two 
rinses prior to the blackening solu- 
tion. However, these added rinses, 
etc. are the exception rather than 
the rule, and in most cases the basic 
five tank steps are all that are re- 
quired. 

Black oxide processing is also 
readily adaptable to full automatic 
finishing equipment and there are 
a number of installations in use to- 
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day. It is, however, very important 
that engineers qualified in the proces- 
sing procedure analyze the type and 
quality of work to be processed so 
that the best blackening procedure 
can be incorporated in the set up. 

If the black oxide surface is to 
be used as a bond for paint, enamels 
or lacquers, the following procedure 
should be used: (1) alkali clean; 
(2) hot rinse; (3) blacken; (4) 
cold water rinse; (5) chromic acid 
dip—approximately 14 to 1 oz 
chromic acid per gallon of water, 
approximately 5-min immersion; (6) 
hot rinse and dry; and (7) paint. 

In contrast to electroplating, the 
parts to be finished in most cases 
do not have to be separated. There- 
fore, a great variety of parts can be 
processed in baskets and a large 
volume of work can normally be 
handled in a relatively small volume 
of solution. In some cases racks must 
be used while in others, where the 
work is absolutely flat, tumbling bar- 
rels can be employed. The handling 
equipment can be made from cold 
rolled steel or, in the case of baskets, 
plain steel mesh. If there is a pickling 
operation included in the processing 
line, stainless steel should be used 
for baskets, racks, etc., if possible. 


The Blackening Solution 


In the operation of a blackening 
solution for steel, it is important 
that iron and steel be the only metals 
immersed in the solution. Other 
metals contaminate the solution, and 
in many cases cause vigorous chemi- 
cal reaction. Because of the high 
alkalinity of the blackening solution, 
zinc, aluminum, cadmium, galvan- 
ized steel and similar materials should 
never be immersed in it. Copper and 
copper alloys should not a proc- 
essed, either. However, the small 
quantity of copper alloy present in 
brazed steel parts will not usually 
cause excessive contamination of the 
blackening solution. 


BLACKENING 


SOLUTION 





The aqueous alkali-nitrate dip process requires a minimum of equipment. 
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Automatic control of the bath level is desirable and readily obtained. A—Needle valve 


B—Motor-operated control valve. 


In recent months a new type 
proprietary blackening salt has been 
placed on the market which has many 
advantages, including self rectifica- 
tion. Because of this feature, it will 
not only counteract the normal build 
up of colloidal red iron oxide, but 
will also counteract a large amount 
of contamination resulting from the 
processing of brazed parts. It will 
also blacken heat treated parts more 
easily; operates at a lower tempera- 
ture; has low concentration of salt 
to water, resulting in less dragout; 
easier rinsing; and lower cost for 
replenishment of dragout. 

A freshly mixed blackening solu 
tion when started in full production 
often requires a “breaking in’’ period, 
although under certain circumstances 
this is not necessary. However, dur- 
ing this period, which will run from 
24 to 48 hr, erratic coloring or 
blackening will be experienced if the 
solution is used for continuous full 
production loads. 

We have found through extensive 
investigation that a blackening solu 
tion, when first mixed, contains ap- 
proximately 2% sodium carbonate, 
which is an impurity in the chemic als 
used, During a ‘breaking in’’ period 
the percentage of sodium carbonate 
stenciily increases until it reaches 5 
to 7%, beyond which concentration 
the sodium carbonate content will 
not increase. This is the end point 
of the “breaking in’ period and the 
blackening solution will then func 
tion properly. During this “breaking 
in” period the solution will blacken 
erratically to the extent that some 
pieces in one cycle will blacken while 
some in the same cycle will not. 

If this particular situation arises, 
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C and D—Globe valves. 





either the processing loads can be 
cut down or the solution can be 
allowed to boil for approximately 
24 hr without processing any work. 
We have found that for all practical 
purposes cutting down on the pro 
essing loads will be sufficient. As 
already stated, this particular ‘‘break- 
ing in’ period does not always ap- 
pear. This might be explained in 
two ways: The new blackening solu- 
tion is not loaded to capacity for 
the first few days and thus the 
“breaking in” period is not noticed, 
or the lower quantity of carbon 
dioxide in the water in certain areas 
of the country minimizes the forma 
tion of sodium carbonate. 
After preparing the initial 
tion by mixing the required amount 


solu- 


E—Splash guard. F—By-pass. 





ot blackening salts and wat 


tO o 
tain the proper concentration to i 
at the recommended operating tem, 
perature, it is not usually necessa,, 
to use any analytical contro! of th. 
solution. The daily replenishment of 
the dragout by the addition of blac, 
ening salts with the required amount 


of water will maintain the Oxidizing 
strength of the solution. 

The amount of blackening sa} 
and water required to replenish this 
loss from dragout can be established 
as follows: A marker arrangemen 
is used on the tank to designate the 
normal working level of the : solution, 
which is normally 6 in. from the 
top of the tank. After a half day's 
or a full day’s production, depending 
upon the volume of work handled 
the drop in working level of the 
blackening solution should be meas 
ured. Assuming that the drop 
level was 1 in. and that 1 in. of 
depth in the tank being used repre 
sented 3 gal of blackening solution 
and also that the particular type of 
blackening salts being used requ 
614, lb to make a gal of solittio 
191/, lb of salts would be required 
for replenishment. This amount of 
blackening salts should then be added 
to the solution and water added to 
raise the solution to the working 
level indicated by the marker. Any 
small error made in these additions 
will be compensated for by the 
automatic temperature controll 


Applications 


Black oxide finishes began to com 
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19 World War II. A large number 
of manu cturers were starting to 
se this type Of finish, especially on 
roys, screws, sporting firearms, ma- 
chine parts, wire staplers, and similar 
products. During World War II, 
many of these applications were na- 
urally curtailed, but the black oxide 
fnish immediately was applied to 
gun parts, grenades, buckles and a 
thousand and one other type military 
applications. Government specifica- 
“ions, such as 57-0-2C, type III and 
51-70-1A, item 22.04, were set up 
covering the requirements for the 
black oxide finish. Because of the 
greater use Of the black oxide finish 
during this period its advantages be- 
came widely known. After the war, 
the black oxide finish was used again 
for civilian production, and more and 
more new uses were developed. The 
automobile, machine tool, appliance, 
camera and optical manufacturers and 
, number of similar industries found 
many applications. 

A very important use for the finish 
was found on certain components of 
gasoline aircraft engines and jet en- 
gines. As a result, specifications were 
set up especially for these particular 
applications. 


Other Blackening Methods 


Browning Process—The browning 
process is basically a rusting process. 
The metal surface, after having been 
thoroughly cleaned, usually in a hot 
alkali cleaner, is swabbed with an 
acidic solution. There are a large 
number of formulations which can 
be used for this solution. After dry- 
ing in a dry atmosphere at around 
170 F, the pieces are subject to 
approximately the same temperature, 
but in an atmosphere of practically 
100% humidity for about 11 hr. 
Under these conditions rust is formed 
on the metal surface. Following this 
treatment, the surface is rubbed down 
to remove che loose rust. This rusting 
and rubbing down procedure is car- 
tied out three or four times, after 
which an oil dip is applied. 

Carbonia Process—The carbonia 
process is accomplished usually by 
placing the pieces in a rotary furnace 
heated to 600 to 650 F. In this 
furnace a carbonaceous material, such 
as charred bone, is introduced to- 
gether with a thick oil known as 
Carbonia oil. The pieces remain in 
the furnace for about 4 hr. The door 
or cover to the furnace is occasion- 
ally opened and closed to allow re- 
circulation of air. After the parts have 
been subject to this treatment, they 
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The black oxide finish is attractive and durable. 


are removed and immersed in oil. 
When cool, they are removed and 
allowed to drain. This finish is es- 
sentially the black oxide of iron, but 
because the metal surface is in con- 
tact with carbonaceous material and 
oil, the carbon penetrates slightly 
into the surface of the metal. 

Heat Treatment Methods—The 
heat treatment procedure can be ac- 
complished by oven heating, salt bath 
immersion, Or a steam process. 

In the oven heating procedure, 
the metal is placed in a heated oven 
operating at a temperature between 
600 and 700 F and oxidized to a 
bluish black oxide. Since the shade 
of color is dependent not only on 
the temperature but also on the anal- 
ysis of the steel, it is usually difficult 
to maintain a uniform finish. The 
color produced is also quite thin. 

In the molten salt bath method, 
the oxide finish is obtained in sev- 
eral ways, depending upon the manu- 
facturing or processing requirements. 

1. A nitrate salt mixture is used 
as a molten bath at 600 to 700 F. 
In order to produce a good color by 
this method, it is necessary that the 
metal be clean and have no oxides 
on the surface. Under these condi- 
tions, if the metal is immersed in 
the molten nitrate salt bath, a blue 
black color will be obtained. 

2. The same molten bath with or 
without modifications will produce a 
blue black color on the metal surface 
if incorporated into an austempering 
heat treatment procedure. The range 
of color is ma upon the 
formulation and temperature of the 
molten tempering bath. In this in- 


stance the metal to be heat treated 
is heated to the proper hardening 
temperature in a molten neutral 
hardening bath, after which it is 
removed and quenched in the tem- 
pering bath. The neutral salt bath 
will prevent oxidation of the metal 
surface during the heating period. 
Also during transfer from the neutral 
bath to the tempering bath, the 
metal will be covered with a thin 
layer of salts, which will prevent 
oxidation until the material is im- 
mersed in the tempering bath. When 
the pieces are removed from the 
molten tempering bath and rinsed 
in clean water, a good black oxide 
finish will be obtained if the proce- 
dure has been carried out properly, 
and of course, the right type of salt 
mixture used. 

3. A molten alkali-nitrate mixture 
can also be used at 900 to 950 F 
to produce a black oxide finish. 
However, this method is extremely 
hazardous and is not normally 
recommended. 

4. A molten dichromate bath is 
used for blackening stainless steels 
and produces an excellent black oxide 
finish on these metals. This method 
is considered the most consistent and 
easiest to use at the present time for 
the blacking of stainless steels. 

In the steam process, the steel is 
placed in a retort and heated to a 
minimum temperature of 600 F. At 
this temperature, the retort is purged 
with steam. In the case of high- 
speed steels, the temperature is then 
raised to 1000 to 1050 F, in order 
to carry out the tempering operation 
at the same time. 
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Fluorocarbon Plastics Bonded to Metals an¢ 
Rubbers to Provide New Composite Materials 


@ PLASTICS OF THE fluorocarbon 
type, while relatively new to in- 
dustry, have already become widely 
accepted due to their remarkable 
qualities. Their outstanding charac- 
teristics include mechanical stability 
over a wide temperature range, high 
resistance to most corrosive media, 
and high dielectric strength. The 
two commercially available plastics 
in this group are Teflon, made by 
E. I du Pont de Nemours & Co.. 
Inc., and Kel-F, a product of The 
M. W. Kellogg Co. 

The two plastics materials are used 
extensively in the chemical and ele 
trical fields in the various forms in 
which they are available. However, 
there have been restrictions on their 
use for two reasons. First, the ma- 
terials are much more expensive than 
other plastics and, therefore, could 
not be used indiscriminately. Sec- 
ond, no existing cement could be used 
to bond these materials to them- 
selves or to other materials. 

Now through research done by the 
Connecticut Hard Rubber Co. under 
contract with the U. S. Navy Bureau 
of Aeronautics, a practical bonding 
process has been developed which 
permits Kel-F and Teflon to be 
joined to many other engineering 
materials. Tests on joints with the 
plastics applied to copper, aluminum 
and rubbers, including the silicones 
showed the bond to be of extremely 
high strength. 

For the present, bonding will be 
done in the plant of The Connec- 
ticut Hard Rubber Co., in New 
Haven, Conn., who have had con- 
siderable experience bonding in the 
preparation of silicone-fiberglass and 
other laminates. The bonding proc- 
ess is most easily applied when the 
Kel-F or Teflon is in the form of a 
plain sheet; but laminates are not 
restricted to sheet form, other simple 
curvatures being practical. The proc- 
ess has not yet been developed to 
the point where articles of com- 
plicated shapes can be coated, al- 
though development work on this 
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Fluorocarbons’ unusual properties make them suitable for many severe service applications. 


{All photos courtesy 


problem is continuing. 

In addition to permitting the use 
of smaller quantities of the plastics, 
the development of a bonding proc- 
ess opens several other possibilities, 
not the least of which is the ability 
to combine materials whose proper- 
ties complement each other. For ex- 
ample, neither plastic has sufficient 
resilience for many gasketing ap- 
plications. However, when backed 
with a silicone rubber or other type 
of rubber, an excellent gasket can 
be provided. 

It has been observed that consid- 
erable improvement in abrasion re- 
resistance of the relatively hard plas- 
tic is obtained when it is backed 
with a resilient material such as rub- 
ber. 

Before we go into the anticipated 
uses of Teflon and Kel-F when com- 
bined with other materials, it might 
be well to review, briefly, some of 
their outstanding properties. Here 
they are: 


M. W. Kellogg Co.) 


Teflon Chemically, Teflon 1s 
known as_ polytetrafluoroethylene 
It is useable over a temperature 
range of from —320 F up to about 
500 F for certain applications. The 
plastic retains its chemical inertness 
over this range. There is no known 
solvent for Teflon, and it is at- 
tacked only by fluorine and chlorine 
trifluoride at high temperatures and 
pressures and by molten alkali 
metals. Teflon has good arc resist- 
ance and a dielectric strength ot 
1000 to 2000 volts per mil. It also 
has a low dielectric constant (2.0) 
and a low power factor over a [re- 
quency range of 60 to 10® cycles. 

Teflon is nonadhesive, weathers 
extremely well, is water repellent, 
and has exceptionally low wate: 
sorption tendencies. Its tensile 
strength ranges from 2000 to 4500 
psi. The material deforms rapicly 
under a given load while under c 
pression, but has a plastic memory 
and will return to approximately the 
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Kel-F —Kel-F 1s the commercial 
name of a polymonochlorotrifluo- 
roethylene resin. It, too, retains its 
roperties over a wide temperature 
range from —330 F to 390 F. This 
plastic is less subject to cold flow. It 
deforms under compression, but 
springs back when the load is re- 
moved. 

For most purposes, Kel-F is 
classed as chemically inert, being un- 
affected by organic solvents, strong 
acids, alkalies and oxidizing agents. 
Too, it has excellent weathering 
characteristics. Tensile strength is 
about 5700 psi. Its dielectric con- 
stant is 2.8 to 2.3, dielectric strength 
390 to 5000 volts per mil. 

Silicone rubber is the only rub- 
ber which can match Kel-F and 
Teflon in high temperature resist- 
ance. No known rubber or plastic 
can match them in low temperature 
resistance. 


Applications 


Three important areas of use are 
suggested for the bonded Kel-F and 
Teflon combinations: chemical, elec- 
trical and aircraft. 

In chemical applications, the plas- 
ics can be bonded to materials used 
for tanks, kettles and piping where 
their excellent resistance to corrosion 
can be used to advantage. A resil- 
ient interlayer can be included if 
desired. In addition, they can be 





Fluorocarbon plastics are now being used in the electrical industry for parts such as these 
hermetically sealed transformer terminals. 


used to make resilient chemical-re- 
sistant gasketing when used in com- 
bination with silicones or most any 
type of rubber. An excellent applica- 
tion would be a combination fiber 
glass cloth-silicone-Kel-F- or Teflon- 
faced belt for conveyor use where 
extreme conditions of heat (to 500 
F), cold (to —100 F) or solvent or 
chemical exposure might be encoun- 
tered. The plastic coating would 
render such a belt impervious to vir- 
tually anything except molten alkalis 
or fluorine at high temperatures. 
Both Kel-F and Teflon are already 
widely applied in electrical applica- 
tions, but additional uses are an- 
ticipated. Teflon combined with 
copper could be used for conden- 
sors and possibly in wave guide ap- 
plications. Another possibility is to 
make the equivalent of printed 
circuits by etching away unwanted 


Many uses for bonded fluorocarbons should be found in the chemical field. 








copper for the copper-backed Tef- 
lon. 

Because of their excellent weather- 
ing characteristics, the materials are 
being suggested as a likely answer 
to the rain erosion problem in air- 
craft applications, as for example, on 
helicopter blades. For this type of 
application, the laminates would 
provide a hard surface with some 
resiliency. In aircraft there are also 
many applications where the range 
of temperatures encountered is so 
great that the stability of Kel-F and 
Teflon could serve to advantage. 
Likewise, they might be the solution 
to the problem of handling high- 
octane aircraft gasolines and aro- 
matics. Although expensive, these 
materials may now be considered 
for such applications because of the 
possibility of bonding thin films of 
them to other cheaper materials. 

Currently sheet Teflon and Kel-F 
is limited to a width of approxi- 
mately 24 in., but wider sections 
could be provided were sufficient de- 
mand in evidence. When used in 
conjunction with some other backing 
material, sheets of the plastics could 
be as thin as 0.001 or 0.002 in. and 
be suited for most uses. Greater 
thicknesses would be employed in 
certain instances to insure against 
possible porosity of the plastics. 
Likewise, sandwich construction can 
be employed where desired. Aside 
from the element of cost, there is a 
possibility that silicones, Kel-F and 
Teflon may be in short supply in the 
next two years. The importance of 
the new technique for utilizing thin 
films of the two plastics as protective 
coatings for more available ma- 
terials is obvious. 
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SYNTHETIC MICA - BONDING RESIN 


Westinghouse has developed a synthetic 
resin to improve the performance of 
electric commutators. Shellac has been 
the conventional way of bonding the 
mica for commutator vee rings. Shellac 
is the excretion of insects that feed on 
Asiatic acacia trees. The product is 
variable, according to kind of insect, 
the weather, amount of rain, even the 
altitude. In spite of the best processing 
control, an element of variability in 
shellac-bonded insulation remains. 
Further, increasing duty of commuta- 
tors, such as in transportation service, 
has made a better bond desirable. 

The new synthetic bond, which is 
still known only by a materials num- 
ber, is of the vinyl type. Vee rings 
bonded with the new resin are made 
in the same way and with the same 
equipment before. However, the 
product is both more permanent and 
more uniform. The tendency for mica 
flakes to slip over each other under 
the operating conditions of high pres- 
sure and high temperature is greatly 
lessened. The result is a commutator 
dimensionally more stable. It retains the 
required surface smoothness for good 
brush tracking and commutation under 
all conditions of speed and temperature. 
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METALS AND NON-METALS IN LIQUIDIZER = The Knapp-Monarch 


Co. Liquidizer is a convenient electric appliance that can be used for a 
number of household tasks. It consists of three basic parts—the base, the 
glass container and the cover. The base of white enamel houses a universal 
motor that is controlled by a three-position switch molded of heat resistant 
Durez phenolic. The motor operates surgical blades permanently installed 
inside the glass container. Feeding is done through the white cap. The 
larger plastic cap is removed only for pouring. The glass is washed in the 
usual way, but the blades are not removed—the container is just filled with 
soapy water and the motor is turned on to clean the blades. The plasti 
caps can be washed in water, however. 
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yyLON DISH CONVEYOR §— Blakeslee & Co., of Chica- 
lesigned a rackless conveyor type dishwashing 
or commercial establishments. One of the most 
‘ateresting engineering features of the machine is a nylon 
injection molded conveyor which gives greater economy 
nd efficiency. Dishes, cups and bowls are placed on the 
-onveyor in an up-right position to provide thorough wash- 
ag, rinsing and final rinsing. The conveyor is designed 
« that the dishes do not touch metal, ‘thereby preventing 
chipping and marking the china. Even glassware can be 
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machine 


handled safely. No racks are used in the machine, which 
yses a final rinse in water at 180 F or higher temperatures. 











FIBER GLASS DUST BOWL 





Auburn Button Works, Inc., Auburn, N.Y., 


is molding this new, lightweight fiber glass dust bowl for the Lewyt Corp., 
Brooklyn, manufacturers of the Lewyt vacuum cleaner. It was formerly made 
of steel. The new cannister, which has three times the specific impact strength 
of steel, will not chip or dent, and, because of the resonance-dulling characteris- 
tics of fiber glass, there is less noise when the cleaner is operated. The use of 
plastics reduces by 31/, lb the total weight of the cleaner. The Lewyt Corp. 
recently started a $250,000 re-tooling program to manufacture the cleaner 
with alternate materials, developed chiefly around the use of fiber glass com- 


bined with polyester. 


IING DIE GAST JACK PARTS = This 4-ton service 


jack, manufactured by the Blackhawk Manufacturing Co., 
is a heavy duty application of zinc die castings. The die 
castings in this assembly do net do any of the actual 
lifting, but automobile mechanics are not gentle in their 
handling of heavy duty tools. This model is in constant 
use in busy garages and service stations since it handles 
all cars and light trucks. It will lift up to four tons to a 


height of 241 in. Several of the zinc die castings can be 
identified on the jack—the handle, finger control lever 
and light housing. The other castings, with one exception, 
are hidden from sight in the hydraulic lifting mechanism. 
The exception is the lock handle (this locking feature pre- 
vents tampering or removal of the jack when it is under a 
load). The material used was furnished by the New Jersey 
Zinc Co. 
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PRECISION CAST PARTS USED IN BALER = The New Holland Machine 


Co., New Holland, Pa., has introduced a new type automatic wire-tying baler 
which uses precision investment castings at two principal sub-assemblies ot 
its construction. These parts, manufactured by the Microcast Div. of Austenal 
Laboratories, are a clutch pawl, and four twister anvils—two in the front and 
two in the rear of the wire twisting mechanism. Each component is made 
from AISI 4615 carburizing grade steel. Since these pieces must withstand 
great wear, hardness is an important consideration. 

Precision castings were chosen for these vital components primarily 
because of the savings in machining costs. Only a finish grinding operation 
is required. Consideration had been given to two other competitive processes. 
Forgings were ruled out because the initial tooling costs for the necessary 
quantities were too high. It was found that to machine these parts from bar 
steel would be too expensive. 

The clutch pawl weighs 0.43 lb and measures approximately 2 in. long 
by 11/ in. max dia. A component ideally suited for precision casting, its intri 
cate structure would otherwise require an assembly of several fabricated parts 
with consequent greater cost. In addition, this pawl has to have a tough core as 
well as a hard surface in order to withstand severe stresses when engaging 
the clutch. It is hardened to 55 to 60 Rockwell C and requires several grinding 
operations after casting. 

The front twister anvil is a flat casting weighing 0.1 Ib and measuring 
approximately 5/16 in. thick by 2 in. long by 114 in. wide. There are two 
cored holes. The function of this component is to guide tike bale wire into 
the knotter, and it is case hardened to 58 to 62 Rockwell C to prevent wear 
from the bale wire sliding over it. 

The rear twister anvil is also a flat casting weighing 0.125 Ib and meas 
ing approximately 5/16 in. thick by 2 in. long by 114 in. wide, with two 
cored holes. The function of this component is to feed the bale wire into the 
knotter and then shear it. The part is case hardened to 58 to 62 Rockwell ¢ 














fe ’ so that it will withstand wear from shearing the wire as well as wear |! 
| | Rear Twisting Anvil the wire sliding over it. Although the surface tolerance on the casting is 
to plus or minus 0.0025 in., a grinding Operation is necessary on the tw 
| surfaces because of the over-all plus or minus 0.001-in. tolerance requiren 
. 
ee \a ote Front Twisting Anvil 
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MOLDED PHENOLIC RECORD PLAYER = The styl- 


ing of the molded plastic case catches the eye on 
RCA’'s latest 45 record player. The case is made of 
a sturdy, deep maroon Durez phenolic, with grilled 
front. A handle is attached to the back of the case 
for convenience in moving the player from room to 
room. The smooth finish on the molded parts is 
extremely resistant to wear. The bottom, case and 
cover are all molded separately by The General 
Industries Co., but quickly and inexpensively as- 
sembled by using holes molded in the parts. 

The player will use 12 records automatically. No 
posts or clamps have to be adjusted. All changes are 
made from the large center spindle. High quality 
workmanship in the player arm helps eliminate pres- 
sure on the records and cut wear. Fewer moving 
parts assure continuing trouble-free performance. 


ALUMINUM AIRPORT LIGHTING UNIT A great 


simplification has been achieved by the Westinghouse | 
Electric Corp. in the lighting fixture used with the 
accepted systems for marking the approach to an 
airport runway. The new unit consists of a deep- 
drawn aluminum shell with a holder for a standard | 
250- or 400-watt reflector-type airport lamp. Yet each 
fixture uses a color screen rated at only 100 watts 
(7.e., it can stand the heat of a 100-watt lamp when 
enclosed with it). 

This use of a low-cost screen was made possible by 
the direct expedient of extending it by clips about 
an inch from the edge of the housing—allowing air 
to circulate on the lamp side as well as the outside. 
A lamp can be changed in a matter of seconds, with- 
out tools. The whole thing weighs only 21/ lb, so 
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that the supporting framework can be very light, even 
of wood if desired. 


HEAT TREATED POLYSTYRENE CLIP =A _plas- 


tic automobile thermometer to be clipped to the 
outside of an automobile ventilator wing presented 
a new problem in molding polystyrene to Continental 
Can Co.’s Plastics Div.—and resulted in a brand new 
process. Requiring a high degree of strength in order 
to stand up under unusual stress and abuse, the clip 
for the thermometer was molded as a part of the 
thermometer-housing. In order to strengthen the clip, 
Continental engineers discovered a new method of 
heat treatment. They found that by subjecting the 

















| a) molded part of polystyrene to a certain degree of 

\ | Raite intensive heat, all molding strain departed, giving 
| a stronger, more flexible part than the original mold. 

—. Now manufacturing these parts for the Chaney Manu 

© facturing Co. of Springfield, Ohio, Continental uses 

its new method which involves placing the part as 








it comes out of the mold between a fixture composed 
of two heating elements. As soon as the material 
softens, the reinforced clip immediately is formed. 
To date, 100,000 pieces have been molded. 
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The Gold Stores Dept. is the nerve center of all Keystone’s scrap claiming activities. 





each order is weighed in and out of each operation. 


Gold Scrap Recovery Methods 
Applicable to Scarce 
and Costly Materials 


by BERNARD BLACKMAN, Superintendent, 
and CARL HEINZMAN, industrial Engineer, 


Keystone Watch Case Div., The Riverside Metal Co. 


Experience shows that to be successful a scrap recla- 
mation program must be simple but thorough-going, 


easy to administer, and have the workers’ 


active 


cooperation. 


@ SCAVENGING AND RECLAIMING pre- 


cious metal scrap resulting from the 


manufacture of a varied line of solid 
gold and gold-filled cases are prob- 
lems that the Keystone Watch Case 
Div. of The Riverside Metal Co. has 
lived with for nearly one hundred 
years. While other engineers and 


operating men may not find it prac- 
tical to develop as tight a recovery 
system as Keystone’s in dealing with 
metals less valuable than gold, a brief 
review of the techniques used in the 
recovery of precious metal scrap may 
be of direct and immediate value to 
those who are working with critical 
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Press operations produce largest chunks of 
gold-bearing scrap. 


or costly materials. 

There is nothing particularly co 
plicated or revolutionary about the 
Keystone precious metals ri over 
system. The keynote is vigilan 
Constant care at each step of the con 
paratively simple and straight forward 
recovery system saves the company 
many thousands of dollars each year 

Since nearly all of the scrap re 
sulting from Keystone manufacturing 
Operations contains many elements 
alloyed with the gold, the scavenging 
techniques are aimed mainly at physi 
cal collection and consolidation of 
all scrap that might have recover 
value for the gold contained in it 
Actual separation of the elements of 
an alloy, and the removal of imputi- 
ties, are tricky refining jobs that would 
be impractical to do at Keystone 
Therefore, all scavenging operations 
produce, as their end result, a gold: 
bearing concentrate, which is shipped 
to the refiner, who separates the me- 
tallic elements, including gold, silver, 
copper and nickel. Since most ol 
Keystone’s production is in gold- filled 
material, ie oecmn quantities of cop 
per and nickel are contained in the 
scrap. (‘‘Gold-filled” is the term d 
scribing a laminate, consisting of 4 
brass- or nickel-base metal on to 
which gold is overlaid. This construc 


tion contrasts with solid, or karat 
gold, cases which are alloyed gold al 


the way through.) 


Scrap Recovery 


Large scrap resulting from ro 
blanking, trimming and other press 
operations is collected daily. In ‘he 
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ase of karat gold parts, this is done 
after each operation. Scrap is re- 
| turned to the Gold Stores Dept., 
ne which acts as a clearing house for all 

: precious metal in process. 

It is here that a scrupulously-fol- 
lowed routine of checks and balances 
is maintained over all gold in process. 
On receipt of a batch of scrap, care- 
ful notations are made as to order 
number, weight of good parts, spoiled 
: parts (if any), stock-making scrap, 
and press-department scrap. The 
total weight thus returned must equal 
the weight of original stock issued 
igainst the given order. The scrap 1s 
ssembled, usually in drums, since 
the pieces are large, and sent to the 
refiner at convenient intervals. 

Scrap resulting from machining 
operations is dealt with with similar 
care, but is not shipped to the refinery 
in bulk. It is melted and cast into a 
conveniently handled bullion bar and 
carefully assayed before shipment to 
the refiner. 

Careful assembly and tagging of all 
minute particles (turnings, chips, 
shavings and trimmings) that result 
trom machining operations are daily 
procedures. The containers are re- 
turned to the Gold Stores Dept. In 
the case of solid gold, scrap is re- 
turned to the Gold Stores Dept. after 
cach operation. 

Precious dust resulting from polish 
nd deburring is removed con 
isly through a centralized suc 

tion system. Intake ducts are located 
each polishing or abrasive 

Particles that are removed are 
diately drawn through the open- 
ing. collected through a main intake 


—_ 
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Buffing and polishing operations on gold watch cases produce gold 
dust which is inhaled into a dust-collector system. 


line, and drawn into a filter press. 
The filter elements are checked con- 
tinuously and the entire unit periodi- 
cally broken down. Accumulated ma 
terial is removed, concentrated, 
bagged, and sent to the refiner. 

Laundering of all smocks, aprons, 
work clothes, gloves, towels and 
wiper cloths used in the manufactur- 
ing departments is done weekly in a 
special plant laundry. Waste water 
from the laundry is consolidated 
through a central drain, which carries 
it to a special reservoir in the plant 
Sweep House for admixing with alum 
and lime (to precipitate soap in the 
solution) prior to being pumped 
through a filter press. 

Wash water from all plant wash 
basins and wash tubs, as well as all 
floor wash, is collected in the reservoir 
in the Sweep House and is driven 
through the filter press. 

Daily burning of all combustible 
material concerned in everyday opera- 
tions recovers minute particles that 
may be present on used emery cloths, 
buffs, brushes, polishing rags, paper 
cartons, and on the contents of fac- 
tory and office waste baskets. 

Leaching of any gold remaining 
in solution from plating baths is ac- 
complished through a series of zinc- 
chip leaching tanks through which 
all depleted cyanide electrolyte must 
pass before discharge into the plant 
sewer. 


Assays at Critical Points 

An exceedingly important adjunct 
to the Keystone precious-metals con- 
trol system is the 3-stage assaying 
of material in process. While these 










































Table and floor sweeps, as well as larger pieces of valuable scrap re- 
covered from ball-mill processing, are melted and resulting brick sent to 


gold refiner. 





All outgoing water from watch cleaning 


baths, wash basins and laundry is mixed 
with alum and lime and pumped through 
filter presses. Engineer is holding chunk of 


cake removed from press. 


assays are not reclaiming techniques 
in themselves, they are essential con- 
trols over material from raw stock 
to finished product. It is through 
them that much of the specific infor- 
mation on all precious metal in process 
is obtained. 

Raw gold received from the sup- 
plier arrives marked with its exact 
weight to the nearest 1/1000th oz. 
Keystone accepts this weight, but im- 
mediately upon alloying, a dip-sam- 
ple is taken. This is done for each 
lot melted. When the bar has been 
cast for rolling into gold-filled ot 
karat gold stock, drill samples are 
taken and assayed to determine that 
the content is to required specifica- 
tion. 
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During fabrication ot watch cases, 
assays are run at two stages— 
namely, at the “To Stores” stage, 
and at the ‘Completed Case’’ stage. 
These assays are made at least once a 
month on designs that are standard 
and are in continuous production. 
They are also made each time a new 
model is produced, each time a change 
is made in a stock layout, and im- 
mediately upon noticing any evidence 
that the given lot varies from stand- 
ard. 

The first assay is conducted after 
blanking and forming, but before 
cases are fitted, assembled and pol- 
ished. It involves removal of two 
complete cases (back, bezel, center) 
from a production lot; assays made 
on one case must check with assays 
made on its mate. 

The second assay conducted during 
manufacture is at the completed case 
stage, and is done to ascertain that 
precious metal content of watch cases 
to be shipped is up to standard. 
Variations beyond a specified toler- 
ance result in a second assay. If the 
second assay still indicates off-stand- 
ard production, the lat is rejected. 
It can readily be seen that below- 
standard gold content would be un- 
acceptable to the customer; above- 
standard cases, conversely, would 
mean unnecessary loss to Keystone. 

As a final check on the value of 
scrap shipped to the refiner in the 
form of bullion bars, drill samples 
are taken on each outgoing bar. A 
sample is taken at each end and in 
the center of the bar. These samples 
are then analyzed. The values are 
recorded and later checked against 
assays made at the refinery. It should 
be noted that the assay run on out- 
going bullion bars produces an im- 
portant value in the final check-and- 
balance, which measures the overall 
effectiveness of Keystone gold re- 
claiming procedures. 


Sweep House Operation 


It is to the Sweep House that all 
gold-bearing waste other than press 
department scrap and machining scrap 
is directed. Here the worthless ma- 
terial is removed and a finer con- 
centrate produced. 

Wash water from all drains in the 
Keystone plant (including the laun- 
dry) is accumulated in a special pit, 
where it is mixed with alum and lime 
to precipitate soap contained in the 
water. From the pit, the gold-laden 
solution is pumped through one of 
two filter presses. The filter presses 
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are opened every week, the cake re- 
moved and charged into a special gas- 
fired furnace. Gold contained in ash 
resulting from the burning operation 
is then charged into a ball mill. The 
resulting discharge is sieved and the 
fines analyzed and tagged, then 
bagged and shipped to the refiner for 
recovery of gold. 

The coarse discharge is run through 
the ball mill a second time, and again 
the resulting fines are bagged, tagged 
and sent to the refiner. The coarse 
remainder from this second pass is 
run through a magnetic separator to 
remove tramp iron and the discharge 
is sent to the precious metal casting 
shop at Keystone for melting and 
casting into a bar. Since this bar con- 
tains numerous ingredients, including 
dirt and several non-ferrous metals, 
there is no attempt to refine the bul- 
lion at Keystone. As previously noted, 
the casting operation is merely to put 
the coarser waste matter into a more 
convenient form for shipment to the 
refiner. 

Iron particles which are removed 
by the magnetic separator are saved, 
since minute quantities of gold adhere 
to them. This material, which ac- 
cumulates slowly, is collected in a 
special barrel which is shipped to the 
refiner about once a year for recovery 
of the precious metal content. 

Table and floor sweepings accumu- 
lated as the result of press and ma- 
chine operations are handled in much 
the same manner as the cake that is 
removed from the filter press. All 
material is charged into the gas fur- 
nace, the resulting ash being removed 
to the ball mill for two successive 
passes in order to separate coarse and 
fyne concentrates. As a final step, the 
floor of the Sweep House itself is 
periodically cleaned, the material thus 
obtained being charged into the fur- 
nace and ball mill successively for 
recovering of any precious metal. 


Some Loss Inevitable 


It is characteristic of watch case 
manufacturers that a very large per- 
centage of the raw material entering 
the plant develops into scrap in one 
form or another. It has been esti- 
mated that of the gold-filled stock 
entering the press room for the first 
operation, only about 44% actually 
finds its way into a finished watch 
case. The remaining 56% is s rap. 
Of course, by far the largest portion 
of this scrap is reclaimed immediately 
after blanking and trimming opera- 
tions. However, the difference be- 


tween profit and loss on the many. 
facture as a whole is determined 
the percentage of less easily reclaimed 
scrap which is eventually turned into - 
a credit for the Keystone account by 
the refiner. 

A certain amount of scrap is neces. 
sarily lost and irrecoverable. Some 
particles find their way into minute 
cracks and crevices of floors: others 
into interstices in furnace walls, flues, 
etc., none of which could be recovered 
without tearing down the equipment 
itself. Keystone engineers estimate 
this loss to be in the neighborhood 
of 0.4 to 0.5 oz per hundred ounces 
of original gold. 


Adaptable to Other Plants 


The system used at Keystone in the 
recovery of precious metal scrap 
could be adapted, with revisions, to 
any manufacturing process, since it 
is directed to the physical assembly 
and concentration of valuable particles 
at certain designated stages of pro- 
duction. 

With the possible exception of cer- 
tain assay procedures and the leaching 
of cyanide electrolyte (both steps par- 
ticularly adapted to gold recovery), 
the scavenging techniques referred to 
here can be used in the recovery of 
any valuable solid matter. 

It can be appreciated that any pro- 
gram for the recovery of values from 
scrap can be fully effective only when 
constantly checked to determine its 
efficiency. At Keystone, a continuous 
check-and-balance of all material in 
process is maintained. All points ol 
loss are thus identified and points of 
severest loss focused on for extra 
attention and study. Frequent checks 
mean that any abnormal loss is noted 
almost immediately. Lastly, the en- 
tire program is periodically examined 
with a view to simplifying it. 

In closing, it should be emphasized 
that no techniques for the recovery 0! 
valuable scrap should become so com- 
plex and difficult to maintain that 
they defeat their own purpose. A 
simple, easy-to-follow program wil! 
not only be easier to administer, but 
it will also enlist workers’ coopera- 
tion. The active interest and coopera- 
tion of all plant personnel concerne¢ 
are vital to any recovery program 
Generally speaking, the simple: the 
system is the easier it is to maintain, 
and as a direct consequence, the more 
constant will be the cooperation of the 
workmen on the job, on whom, in ‘he 
last analysis, the success of the 
covery program depends. 
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MATERIALS & METHODS 
MANUAL No. 80 


This is another in a series of com- 
Prehensive articles on engineering 
materials and their processing. Each 
is complete in itself. These special 
sections provide the reader with use- 
ful data on characteristics of materials 
or fabricated parts and on their proc- 
essing and applications. 
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by H. R. Clauser, Managing Editor, Materials & Methods 


Selecting the proper brazing alloy or soft solder, and the 
proper flux is an important and difficult job. The purpose of 
this Manual is to aid in solving this selection problem by pre- 
senting a broad view of the types, characteristics and uses of 
the available brazing and soldering materials. It covers: 


® The Selection Problem 
® Brazing Alloys and Fluxes 
® Soft Solders and Fluxes 


® Brazing Alloys and Solders for Various Metals 




















The Selection Problem 


One of the fundamental! and most 
important factors that must be con- 
sidered in order to make satisfactory 
brazed and soldered joints is the 
selection of the filler metals and 
fluxes. Choosing the proper brazing 
and soldering materials is not an 
easy job, for many controlling fac- 
tors must be considered and there 
are hundreds of proprietary prod- 
ucts from which to choose. 

The main purpose of this manual, 
therefore, is to serve as a guide to 
the selection of proper brazing and 
soldering materials oa among the 
many available. Obviously it cannot 
give all the information needed to 
make final selections for specific ap- 
plications. But it can help by giving 
a broad view of types and charac- 
teristics of brazing alloys, solders 
and fluxes that are widely used and 
that are generally considered stand- 
ard. For more specific help the 
various suppliers of these materials 


should be consulted. 


There are a number of specifica- 
tions on brazing and soldering mate- 
rials that can also be consulted for 
exact composition and performance 
requirements. The more important 
ones are published by the Society of 
Automotive Engineers, American 
Society for Testing Materials, and 
the Federal Government and Armed 








To fabricate this heat transfer unit, a 

tubing with a thin layer of silver solder 

clad to outside was used. Fins were as- 

sembled and when unit passed through a 

controlled atmosphere furnace, the brazing 

alloy from tube flowed into joint. 
(General Plate Div.) 
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Forces. At present, a comprehensive 
brazing filler metal specification is 
being prepared by a joint committee 
of the American Welding Society 
and the Society for Testing Mate- 
rials, and when published should do 
much to standardize the most com- 
monly used alloys. 


What Is Brazing and Soldering 


Brazing and soldering is generally 
understood to mean the joining of 
two metals by means of another 
metal or alloy which melts below 
the temperature of the metals being 
joined. The principal distinction be- 
tween a brazed or soldered joint and 
a welded joint is that, in welding, 
the base metals are heated to or 
above their melting point, which is 
not the case in brazing and solder- 
ing. 

Brazing is defined by the Amer- 
ican Welding Society as “‘a group of 
welding processes wherein coales- 
cence is produced by heating to suit- 
able temperatures above 800 F and 
by using a nonferrous filler metal 
having a melting point below that 
of the base metals. The filler metal 
is distributed between closely fitted 
surfaces of the joint by capillary 
attraction.” 

It should be noted that this defi- 
nition does not include the process 
commonly called braze welding in 
which the method of filler metal 
deposition is more closely related to 
oxyacetylene welding. Therefore, 
filler metals for this process will not 
be specifically covered, although in 
some cases they are of the same 
composition as the brazing material. 

Solders are nonferrous metals and 
alloys melting below 800 F which 
are used to join the common metals. 
They are often termed soft solders 
to distinguish them from brazing 
alloys, which are sometimes called 
hard solders. 


Requirements of Brazing Alloys and 
Solders 


One of the basic requirements of 
brazing and soldering filler metals 
is that they melt and flow freely at 
a temperature lower than the melt- 
ing temperature of the metals being 
joined. In general, it is preferable 
to have a reasonable difference be- 


tween the melting point of the filler 
metal and base metal to allow for 
inaccuracies in temperature control. 
Temperature differentials of about 
200 F are preferable. Howeve, 
where temperatures can be closely 
controlled, differentials of as little x: 
50 F are successful. 

Except for pure metals and certain 
eutectic compositions, brazing and 
soldering alloys have a_ meltin 
range which-has as its lower limi 
the temperature at which the alloy 
begins to melt, called the melting 
point or solidus temperature, and as 
its upper limit the temperature at 
which the alloy is completely liquid 
called the flow point or liquidus 
temperature. Between the melting 
point and the flow point the alloy 
is in a plastic condition; part of the 
metal is solid and part is liquid 
This melting range is an important 
consideration, for parts being joined 
cannot be moved while the joint is 
cooling through this range. In gen- 
eral, therefore, the shortest possible 
melting range is usually preferred 

Another requirement is that the 
molten filler metal wet and adhere 
to the surfaces to be joined. The 
subject of wetting action and ad- 
hesion is too complex to go int 
here. In general, it can be said that 
most satisfactory adhesion is ob- 
tained when the filler metal, or one 
of its constituents, alloys with the 
metal or metals being joined. And 
the degree of surface alloying de- 
pends largely on maintaining a clean 
surface during the brazing or solder- 
ing operation. Cleanliness of the 
surface, in turn, depends on the use 
of proper fluxes. 

Other metallurgical requirements 
of brazing and soldering filler 
metals are: they must not oxidize or 
volatilize too freely; they must not 
diffuse too freely into the base metal 
at brazing temperatures nor dissolve 
too much of the metals being joined. 

Besides these basic metallurgical 
considerations, brazing alloys and 
solders should be capable of produc 
ing joints of sufficient strength, 
toughness, soundness and pé 
nence to meet the performanc: 
quirements. Strength requirements 
are of particular importance. 
general, soldered joints cannot 
used where stressed parts are 
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razed joints, however, are 


volved ° . . 

wjitable for joints subjected to a 
mode! amount of stress. Usually, 
shear strengths of the brazed joints 
rather than strength of the filler 
metal itself is the important con- 
ideration in selecting filler metals. 


The joint strength depends — 
, number of factors, including 
strength of the members being 
joined, thickness of filler metal 
iaver, or “Clearance,” and type of 
int and other design considera- 
tions. 

Brazing alloys and solders selected 
to meet requirements of specific ap- 
plications must also often have spe- 
cial attributes, such as electrical and 


heat conductivity, certain color, and 
resistance to weathering or chemical 
attack. Where corrosion resistance 
is a factor and where dissimilar 
metals are being joined, it must be 
remembered that the corrosion re- 
sistance of a combination of differ- 
ent metals can be _ considerably 
different from the corrosion resist- 
ance of the metals by themselves. 
An important consideration in 
selecting brazing and _ soldering 
materials is the forms in which they 
are commercially available. Both 
solders and brazing alloys are avail- 
able in standard forms such as rod 
and wire. A number of the alloys 
can also be obtained as shims, rings, 


Brazing Alloys and Fluxes 


Filler metals used in brazing are 
ommonly referred to as brazing 
loys. They are also often called 
hard solders and are distinguished 
from the soft solders by their higher 
melting points, which is always 
above 800 F, and by the higher 
joint strengths they provide. 

The two most commonly used 
groups of brazing alloys are: (1) 
the silver alloys, and (2) the copper 
and copper alloys. There are also 
several alloys for brazing heat re- 


per-gold alloys, aluminum-silicon 
alloys for aluminum, and a mag- 
nesium brazing alloy. Falling into 
each of the main groups of brazing 
alloys are many special brazing 
materials for applications where cer- 
tain special requirements must be 
met, such as high remelt tempera- 
tures, high strength, extra good 
wettability, etc. These are usually 
proprietary products and so the sup- 
pliers should be contacted for advice 
on meeting special brazing problems. 


inserts, flushed or laminated strip 
and other preforms to meet specific 
requirements. However, certain com- 
positions are not too ductile and, 
therefore, are limited in the shapes 
and sizes that can be formed. 

Finally, the soldering or brazing 
method to be used influences the 
choice of the filler metal. Accom- 
panying illustrations show the major 
processes used which are: torch, fur- 
nace, induction, resistance, dip, and 
twin arc. Each of these processes 
involves a different method and 
speed of applying heat to the joint 
and, therefore, certain filler metals 
will not perform satisfactorily with 
all the processes. 


standard alloys will be covered. 


Silver Brazing Alloys 


Silver brazing alloys are princi- 
pally alloys of silver, copper and 
zinc having melting points ranging 
from about 1100 to 1600 F. Other 
elements, such as tin, nickel and 
cadmium, are sometimes added 
either singly or in combination to 
obtain special properties. The silver 
serves to lower the melting point, 
























































sistant materials, a number of cop- In this manual only the common provide corrosion § resistance, and 
Table 1—Typical Silver Brazing Alloys 
Composition, % | Brazing 
Solidus, | Liquidus, Range, Color Standard Forms | Size, In. 
eer Se ee a | 
Ag Cu | Zn | Others | | | 
44-46 | 1416 | 1418 | Cd, 23-25 | 1125 | 1145 | 1145-1400 | Yellow | 
: : / | 
4-36 | 25-27 | 19-23 | Cd,17-19 | 1125 | 1295 | 1295-1550 | Yellow | 
49-51 | 14.5- | 13.5- | Cd,15-17 | 1195 | 1270 | 1270-1500 | | Yellow | Sheet and strip | 0.003 to 0.025 
16.5 | 17.5 | Ni, 2.5-3.5 | | | | | | 
3-41 | 29-31 | 26-30 | Ni,1.5-2.5 | 1240 | 1435 | 1435-1650 | Yellow | 
ell 63 | | | | | gg POR Oo a 
44-46 29-31 | 23-27 | — | 1250 | 1370 1370-1550 | Neary White Wire in coils | Round, 0.016 to % 
49-51 | 33-35 | 14-18 | de | 1270 | 1425 1425-1600 | Nearly White | pear 
Bw | | | ——— | ea 
55-57 | 21-23 | 15-19 | Sn, 4.5-5.5 | 1145 | 1205 | 1205-1400 | White Rod | Round, 4% to 4 by 18 
| | to 36 
3 27-29 - | — 1435 | 1435 1435-1800 White Square, 4 to 4 by 18 
| to 36 
64-66 | 19-21 | 13-17 | an 1280 | 1325 | 1325-1550 | White 
———|— ee ee — 2 Powder 50 to 325 mesh 
69-71. | 1921 | 812 | — 1335 | 1390 | 1390-1600 | White 
74-76 | 21-23 | 2.5-3.5 — 1365 | 1450 | 1450-1650 | White 
| | i 
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Gas Torches provide the hottest flame and are widely used. 


They burn various types of fuel, including oxygen-acetylene, 


city or natural gas and oxygen, acetylene and air, city gas 


and air. 





ar. 


aie” aan 
Induction heating is fast and local- 


ized. Parts and brazing preforms are 





usually assembled in a fixture which po- 


sitions them inside induction coil. 


m=. 





| Salt OF Metal Dip methods are suitable for both large and 


small parts and particuizrly for irregular shaped assemblies. 
The dipping is done in either a molten brazing alloy or a 


{ fused chemical salf. 


ORO eS 


COMMON BRAZING METHODS 








Gas-Air Burners of various kinds, in- 


cluding a radiant heat type, are readily 
adapted to production brazing of regu- brazing relatively 


lar or irregular parts. 








Furnaces are used for production brazing small or medium 
size assemblies. Brazing alloy is usually preplaced on parts 
and nonoxidizing atmosphere is commonly used. 








Electrical Resistance methoa is 
well adapted for small lap joints and 


small size parts for 


electrical apparatus. 
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Incandescent Carbon process is a fast heating method 


suitable for small parts. It places parts under pressure and 


heats them at same time. 


{Courtesy Handy & Harman) 
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make brazed joint tough and 
ductile Nickel when added im- 
wetting on certain metals, 
increases corrosion resistance against 
certain conditions, and modifies flow 
characteristics. Cadmium can be 
added to replace part of the zinc to 
ive a votikidation of low melting 
and flow temperatures with mini- 
mum ductility loss. Tin provides 
lower melting and flow tempera- 
tures, and improves the wetting 
qualities of the silver-copper com- 
positions. The cost of silver brazing 
alloys increases with the silver con- 
tent. Therefore, an alloy containing 
just enough silver to give the de- 
sired properties should usually be 
selected. 

A great variety of compositions 
are commercially available; however, 
less than 20 alloys have been found 
suitable for most purposes. Most of 
the alloys commonly used are given 
in Table 1. The eutectic composi- 
tion has 72 silver and 28% copper, 
and its melting and flow points are 
the same (1435 F). All other com- 
positions exhibit a range of tempera- 
tures through which melting occurs. 
The ce, ae of the melting 
range in the selection of brazing 
alloys has been covered in an earlier 
section. 

Most silver brazing alloys are 
available as: thin sheet, strip, fine 
wire, rod, burned or powdered 
forms, and preforms including 
rings, shims and washers. Solder 
flushed stock and clad or laminated 
strip and shapes are also available 
for applications where a layer of 
brazing alloy on one or two sides of 
a strip would be advantageous. In 
general, any silver brazing alloy can 
be clad on any common base metal 
and supplied as strip in conventional 
sizes. Solder-flushed wire and tub- 
ing is also available. 

Silver brazing alloys are used on 
irons, steels and nonferrous metals 
except aluminum and magnesium. 
They can also be used to join a wide 
range of dissimilar metals and alloys 
as seen in Table 10. It should be 
noted that the general purpose braz- 
ing alloys are the terniary types con- 
taining from 30 to 60% silver, and 
copper and zinc. Silver alloys are 
used with all brazing methods. Lap 
Or tee joints are recommended but 

or butt joints can be used if 
requirements are less stringent. 
_ Silver brazed joints vary in color 
‘rom the yellowish brass-like color 
of the low silver content solders to 
the sinkish white of the low flowing 
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types and to the silvery white of 
alloys having silver content above 
60%. 

The electrical conductivity of sil- 
ver brazing alloys containing only 
silver and copper are relatively high. 
The eutectic composition has a con- 
ductivity of about 77% IACA, 
while the tin-rich and phosphorus 
compositions can be as low as 15% 
IACS. In general, average conduc- 
tivity for the other alloys ranges 
from 20 to 27 IACS. 

Strength Properties — The joint 
tensile strengths with most silver 
brazing alloys run around 50,000 to 
60,000 psi. However, when metal- 
lurgical and mechanical considera- 
tions are favorable, joint tensile 
strengths above 100,000 psi have 
been obtained. Maximum bond 
strength is generally obtained with 
joint spacings of 0.001 to 0.005 in. 
Clearances above 0.005 in., in gen- 
eral, give diminishing strengths. 
Shear strengths based on brazed low 
carbon steel joints range from 
around 30,000 to 40,000 psi. 

Since silver brazing alloys have 
low melting points, they weaken at 
lower temperatures than do the 
metals being joined. Generally, the 
short time tensile strength of the 
general purpose alloys is about one- 
half the room temperature strength 
when temperature is raised from 70 
to 500 F. This applies to butt and 
shear joints in soft or hard steels. 

In themselves, silver brazing al- 
loys have relatively high impact 
strength. However, the impact 
strength of a brazed joint is largely 
effected by the strength of the mate- 
rials being joined and design con- 
siderations; therefore, it is difficult 
to generalize. The fatigue strength 
of silver brazed joints is of the same 
order of magnitude as the materials 
being joined up to about 27,000 psi. 
Where materials stronger than this 
are involved, the higher fatigue 
strengths cannot be realized unless 
the design is such that the fatiguing 
stress in the brazing layer does not 
exceed the 27,000 psi figure. 


Copper and Copper Alloy 
Brazing Metals 


The brazing alloys in this group 
cover a wide spread of melting 
points ranging from about 1300 to 
around 2000 F. The lower melting 
point alloys are frequently termed 
brazing spelters. Table 2 lists a 
number of the common copper and 
brass brazing alloys. These brazing 


alloys can be used with all the dif- 
ferent brazing processes. Lap, tee 
and butt joints, and clearances of 
from 0.002 to 0.005 in., are com- 
monly used. They are useful for 
joining nearly all common ferrous 
and nonferrous alloys. 

Little information is available on 
the joint properties of copper and 
copper alloy brazed joints. In gen- 
eral, however, it can be said that the 
shear strengths of copper brazed 
joints (in low carbon steel) are 
lower than those obtained with sil- 
ver brazing alloys. The _ shear 
strengths range from around 20,000 
to 30,000 psi. At present an in- 
vestigation is under way, sponsored 
by the Copper and Brass Research 
Assn. to determine brazed joint 
strengths in copper plate and sheet 
usiig both copper and silver braz- 
ing alloys. 

Copper — Pure copper is widely 
used for hydrogen brazing steel 
parts. It is very free flowing and 
makes a strong, ductile, sound joint 
that will withstand relatively high 
temperatures. Copper brazing is 
usually done in an atmosphere fur- 
nace, and if the proper reducing 
atmosphere is maintained no flux is 
needed for brazing low carbon and 
stainless steels. Pure copper brazing 
filler metal is available in strip, foil, 
sheet, wire, and finely divided form. 
It is also available as clad or lam- 
inated strip and shapes in combina- 
tion with the common metals. Re- 
cently, copper brazing material in 
the form of a paste has been intro- 
duced. Iron is present in several 
formulations and serves to decrease 
fluidity of the molten copper and 
increases joint strength. Flux is also 
included in some of the formula- 
tions. 

Cop per-Zinc — The brass brazing 
alloys are composed of varying pro- 
portions of copper and zinc with or 
without small amounts of tin and 
nickel. Those having about 40% 
zinc melt and flow at lower tem- 
peratures than copper. They are 
malleable and ductile enough to be 
produced in wrought forms and 
make strong, tough joints. The al- 
loys containing around 50% zinc 
have still lower melting points, but 
are brittle and only available in lump 
and grain form. Therefore, these 
alloys must usually be applied in 
powder form or by dip brazing 
methods. The granulated forms are 
available in several different colors, 
such as yellow, gray or black, as well 
as in different shapes and sizes of 
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Table 2—Copper, Copper-Zinc and Copper Phosphorus Brazing Alloys 
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— 
Nominal Composition, % 
Solidus, Liquidus, | Brazing Range, Standard Forms Size, In. 
F F F 
Cu Zn Others 
99.9 aa _ 1950 1980 2000-2100 ae 
Sheet and strip 0.004 to 0.025 
58-62 42-38 _ 1650 1660 1670-1750 
Wire in coils Round, 0.003 to 4 
Ss ieee io te 1630 1650 1670-1750 
3 0Ct|~SséRem. Sn, 1.0 1590 | 1630 | 1670-1750 Rod Round, 4% to 34 
Mn, 1.0 | 
| a A Pre 
| / el 
52-55 | 4845 | -- | 1570 | 1595 | 1600-1700 | Grain | om 
50-53 Rem. So,4.5-5.5 | 1585 | 1610 | 1620-170 | Grain | ess. a | 
46-50 | Rem, Ni, 9-11 | 1690 | 1715 | 1720-1800 Wire in coils | Round, %to%  — 
| | | | | Rod | Round, b to 4 by 18 to % 
46-48 | Rem. Ni,10-11 | 1685 | 1710 | 1700-1800 | Wireincoils | Round, %to% 
| Ag, 0.30-1.0 | | | Rod _ Round, “is 10 74 by 18 to 6 
| | | | Powder 40 to 180 mesh 
} | | ; 
p Age =| Cu | 
4.755. | — | Rem. | 1305 | 1650 | 1450-1650 | Strip | 0.005 to 0.015 by 1% 
| | rn _ Wire in coils | Round, “is to % 
6.75-7.50 — ) Rem. 1305 1485 1350-1485 | Square, % Ys to ¥% 
| Rod Round, \ 16 to 4 by 18 to 36 
| Square, } 1g to 4 by 18 to 36 
| Powder | 50 to 325 mesh 
ae te ed, tar ee Fens be 
6.00-6.50 | 4.75-5.25 Rem. 1195 1500 | 1300-1500 Wire in coils | Round, 0.047 to % 
Round, 4 to 4 by 18 to 36 
| | Powder 50 to 325 mesh 
6.75-7.50 |. 5.75-6.25 Rem. 1185 1380 | 1290-1380 Wire in coils Round, 0.047 to 3% 
| | Square, 14 to 4 by 18 to 6 
| Rods Round, ig to 4 by 18 to % 
| Square, % to 4 by 18 to 36 
| | | Powder | 50 to 325 mesh 
SIE OS hes SA art ar a | Saline! 
4.75-5.25 | 14.50-15.50 Rem. 1185 1500 1300-1495 Sheet and strip | 0.003 t0 0.025 
| ' Wire in coils | Round, 0.010 to 4 
| Square, 4% to 4 
| Rods Round, bg to 4 by 18 to 36 
| Square, 44 to 4 by 18 to 36 
! Powder | 50 to 325 mesh 
particles. The brass brazing alloys and from about to 15% silver. many others that have more narrow 


require the use of flux because zinc 


oxidizes in any but the driest, 
oxygen-free atmosphere. When 
using brass filler metals, overheat- 


ing must be guarded against since 
voids may be formed in the joint by 
entrapped zinc vapors. 

Copper - Phos phorus - Copper- 
phosphorus alloys containing from 
4.0 to 8.0% phosphorus are used 
principally for joining copper and 
copper alloys. They should not be 
used on irons and steels. The eute 
tic composition (91.7 copper, 8.3% 
phosphorus) is brittle, but those al- 
loys near this composition are avail- 
able in sheet, rod and wire forms. 
Other alloys of this type contain 
from about 5 to 7% phosphorus 
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These alloys are self fluxing with 
copper, but not when used on other 
metals or alloys. As filler metals on 
copper, they have excellent electrical 
and thermal conductivity. They are 
not recommended for use in sulfurus 
atmospheres above room temperature. 
Copper-phosphorus alloys are suit- 
able with all brazing methods. Lap 
and tee joints are generally used. 
They have a tendency to liquate if 
heated Therefore, heat 
should be applied as rapidly as pos 
sible, especially if the filler metal is 


preplaced. 
Other Brazing Alloys 


In addition to the principal braz- 
ing alloys just discussed, there are 


slow ly 


application. Aluminum-silicon al- 
loys are available for brazing alum 
inum and certain aluminum alloys 
They are covered later in the sec- 
tion devoted to aluminum. Also 
there are two magnesium brazing al- 
loys which will be discussed later 
Copper-Gold These alloys are 
primarily used for joining electron 
tube assemblies where gas inclusions 
are undesirable. The brazing 1s 
usually done without flux in reduc 


ing atmosphere or a vacuum yt 
other uses borax-boric acid fi 

| 
used. One common copper gol¢ 


brazing alloy consists of about 
copper and 37% gold; another as 
a composition of about 20 copper, 
80% gold (see Table 3). 
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Heat Resistant Types — The most 
heat resistant brazing alloys 
are given in Table 3. They include 
nickel-chromium,  silver-manganese, 
nickel-manganese alloys and pure 
nickel. The nickel-chromium alloy 
is used chiefly for joining stainless 
eels and high nickel alloys that are 
subject to high temperatures. How- 
ever, the alloy can also be used on 
carbon and low alloy steels. It re- 
‘ins its heat resistant properties up 
‘) about 2000 F, and also has ex- 
cellent corrosion resistance. When 
brazing is done in a dry hydrogen 
atmosphere, no flux is required. 
Flux is used, however, when braz- 
ing in standard atmosphere furnaces. 
The silver-manganese alloy, a 
German development, is also used 
chiefly on stainless steel and high 
nickel alloys. It does not have as 
ood high temperature properties as 
the nickel-chromium alloy, but pos- 
sesses good strength in the 500 to 

0 F range. 

The nickel-manganese composi- 
tions are not as widely used as the 
previous two, but are suitable for 
high temperature, high strength ap- 
plications on some stainless steels. 
Nickel is used for brazing such 
metals as tungsten and molybdenum 
for high temperature service. 


common 


Brazing Fluxes 


Choice of the proper brazing flux 

n reference to the brazing alloy and 
ise metals being joined is extremely 
important. The functions of fluxes 
(1) to minimize oxidation of 

the filler metal and surfaces of the 
material being joined during the 
razing operation; (2) to dissolve 


any oxides which may have formed 
before brazing or during the heating; 
(3) to promote the free flowing of 
the filler metal. Selection of the 
a flux depends on both the 
razing alloy and metals being 
joined, and also on the fact that the 
flux must be fluid and chemically 
active at the brazing temperature. 

There are a great variety of pro- 
prietary fluxes on the market, but 
most of them fall into one of the 
three broad groups described below. 

High Temperature Fluxes — The 
fluxes in this group are formulated 
for use with copper and brass braz- 
ing alloys at temperatures down to 
about 1500 F. The essential ingredi- 
ents are borax and boric acid. Pro- 
prietary formulations have various 
combinations of these basic ingredi- 
ents and may or may not have addi- 
tional chemicals to provide special 
characteristics. 

General Purpose Low Tempera- 
ture Fluxes—This group includes the 
fluxes which melt at temperatures 
below around 1500 and which are 
used with silver brazing alloys and 
copper-phosphorus alloys. Borax, or 
mixtures of borax and boric acid, 
constitute most of the fluxes in this 
group melting around 1400 F. Many 
proprietary fluxes of the borax-boric 
acid types are available. Some con- 
tain phosphorus and halogen salt ad- 
ditions. For brazing temperatures 
less than 1400 F, general purpose 
fluxes containing fluorides and alkali 
salts, preferably postassium, are gen- 
erally applicable. They are used ex- 
tensively with silver brazing alloys. 

Special Purpose Fluxes—There are 
a great many special purpose fluxes, 


and only a few important types can 
be mentioned. A special fluoride 
type flux containing one or more 
chlorides of sodium, potassium, zinc 
or lithium is needed for brazing high 
aluminum bronzes to each other or to 
steel. Special fluxes are also required 
for silver alloys with brazing tem- 
eratures above around 1600 F, for 
razing the refractory alloys, molyb- 
denum and tungsten, and for ap- 
plications involving long heating 
cycles under oxidizing conditions. 

Available Forms — Brazing fluxes 
are available in the form of powder, 
paste or solution, vapor gas, and 
coating on welding rod. The form 
to use depends on the particular ap- 
plication. Powder flux can be spread 
on the joint prior to heating, or if 
the brazing alloy is used in a finely 
divided form, the flux can be mixed 
with it. Paste flux is a convenient 
form; when applicable, a thin, even 
coat can be rapidly applied by brush. 
The vapor or gas flux form is used in 
conjunction with torch brazing. It 
is applicable in brazing with bronze 
rod or silver brazing alloys. The 
flux is applied to the work through 
the oxyacetylene flame. This is ac- 
complished by passing the acetylene 
through a flux solution; the gas 
picks up small amounts of the flux, 
which melts in the flame and is de- 
posited at the joint in that form. 

Flux coated rods are confined to 
the copper brazing alloys, and to 
high zinc bronze compositions in 
particular. With them, it is still 
necessary to flux the surface of the 
materials being joined in order to 
eliminate the oxides that may form 
during heating. 


Table 3——High Temperature Service and Copper-Gold Brazing Alloys 









































Nominal Solidus, Liquidus, Brazing Range, 
Name Composition, % F F F Remarks 
Nickel-Chromium Nickel, 65-75 1850 1950 2000-2150 
Chromium, 13-20 
Boron, 2.75-4.75 ; : : 
2. High temperature alloy. Chiefly for stainless 
me, Fe + Si + C, 10 max steels and high nickel alloys. 
Silver-Manganese Silver, 84-86 
Manganese, 14-16 1760 1780 1780-2100 
Nicke!-Manganese Nickel, 80 _ 2327 _ High temperature alloy. 
a Manganese, 20 Chiefly for stainless steels. 
Nicke! Nickel, 100 = 2644 — Used for such metals as tungsten and molybde- 
| ie | num, for high temperature use. 
Copper-Gold Gold, 37 .25-37.75 1755 1815 1815-2000 
Copper, Rem. 
—— : Used chiefly for joining parts in electron tube 
Copper-Géld Gold, 79.75-80.25 1620 ) 1630 1630-1850 assemblies. 
Copper, Rem. 
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Fluxes used with aluminum and 
magnesium brazing alloys are cov- 
ered in the section devoted to braz- 
ing these metals. Also, more detail 
on fluxes to use in brazing specific 
materials is given under the sections 
devoted to each material. 

In furnace brazing, flux is usually 
not required if a reducing atmos- 


Soft Solders and Fluxes 
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The principal distinguishing char- 
acteristic about soft solders is that 
they all have melting points below 
800 F and generally not higher than 
600 F. They can withstand consid- 
erable bending without fracture, 
but have low strength compared to 
that of the materials usually joined. 
Therefore, soft solders are primar- 
ily used for fastening together non- 
stressed parts and for sealing pur- 
poses. 

The most widely used soft solders 
are those composed of tin and lead 
with or without other minor alloy- 
ing elements. Other types include 
lead-silver, silver-tin-lead, bismuth- 
lead-tin, indium bearing, and alum- 
inum solders. 

The commercial soft solders are 
available in a number of forms and 


phere is used to prevent formation 
of oxide film on the brazing alloy 
and the base metal. Lean cracked 
city gas is commonly used. However, 
more expensive atmospheres, such as 
dissociated anhydrous ammonia, per- 
mits more versatility in choice of 
brazing alloy and metals that can be 
joined. 


preforms. They are produced as bar, 
wire, strip, foil, ribbon, rings, 
washers, disks, pellets and powder. 
Slab and ingot forms are available 
for large soldering operations using 
melting kettles or tanks. Wire solder 
is also made with a flux core. The 
powder form is also obtainable 
mixed with either powdered or paste 
flux. 


Lead-Tin Solders 


In general, almost any tin-lead 
composition is capable of bonding 
with the common metals. However, 
only a relatively small number of 
the possible combinations are actu- 
ally in wide commercial use. Table 
4 lists a number of the soft solders 


Table 4—Typical Soft Solders 


In silver brazing, some o 


the al 
loys have a greater tendenc * 
idize in moist protective atmo 
pheres. Those containing a high per. 
centage of zinc, for example, yi) 
not remain bright or flow properly 
in regular cracked city gas atmog. 
pheres of more than 70 F dew poin; 
at the correct cracking temperature 


that are covered by current specific. 
tions and which are in most common 
use today. 

The accompanying drawing shows 
the familiar tin-lead constitutional 
diagram. From it the following 
points can be observed: (1) The 
eutectic composition (62 tin, 389% 
lead) has a single melting tempera 
ture of 362 F. (2) All compositio: 
containing between 20 and 97% 
also have a solidus temperature of 
362 F, but the liquidus tempera 
ture varies with the lead 
content. (3) Alloys containing 
to about 20% tin have a solidus te: 
perature varying from 362 to 621 | 
(4) Alloys containing more thai 
97.5% tin have a solidus tempera 
ture varying from 362 to 450 F 
(5) The alloy containing about 2 



























































Nominal Composition, % Melting Range, F Specifications 

Tin Lead Silver Antimony Others Solidus Liquidus ASTM | SAE | Federal (QQ-S-5716) 
mm | 23m — | 0120.50; — 362 380 m7 | — | Sa, 70 

62 38 _— — 362 362 dn | - oe 

60 40) _— 0.12-0.50 “aa 362 372 60 —_ Sn, 60 

50 50 _ 0.12-0.50 — 362 417 50 —_ Sn, 50 

40 60 _ 0.12-0.50 ma: 362 460 40 2A Sn, 40 

30 70 _ 0.12-1.8 ote 362 500 30 3A Sn, 30 

20 80 — 0.5 -1.2 — 362 525 20 5A Sn, 20 
15 85 — 0.5 = 362 550 15 6A _— a 
94 0.2 _— 4-6 ne 450 464 _ — Sb, 5 

0 97.5 2.5 — 590 590 2.58 ~ Ag.2.5 | 

1 97.5 1.5 ome 589 589 1.58 —_ —_ cA 

3 92 — —_ 463 545 —_ — _ 4 
37.5 37.5 _— 25 indium 274 358 —_ — — a 
— — 5 95 cadmium 640 750 — — —_ ig 
~ 90 — 8 cadmium 410 530 — os sais 

2 zinc 
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COMMON SOLDERING METHODS 














Heated Iron OT Copper methed is Torch soldering is one of the fastest Dip soldering is fast and efficient. Parts 


the most common means of soldering. methods applying heat. Various com- are dipped in molten solder which is 

The copper point can be electrically binations, such as gas and air, gas and usually at least 100 F above liquidus 
heated, or be heated by a burner built oxygen, oxygen and acetylene are used. temperature for rapid heating. (Westing- 
into the iron, or externally by means of (Studebaker Corp.) house Electric Corp.) 


a furnace or torch. (American Meter Co.) 
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Also, its spreading characteristics are 
generally not as good as those of the 
50-50 composition. 

As mentioned earlier, soft solders 
are not satisfactory for joints sub- 
jected to any appreciable stress. It 
is difficult to give even approximate 
figures on strength b soldered 
joints, for they vary considerably 
with a number of factors, such as 
type joint, base metal and joint thick- 
ness. However, to give a rough idea 
of the order of strengths achieved, 
it can be said that the short time 
tensile strengths of tin-lead soldered 
joints ranges from around 3700 psi 
to a maximum of about 6500 to 
6800, psi for the eutectic composi- 
tion. Under continuous load condi- 
tions strengths are considerably less; 
in the case of the eutectic composi- 
tion, for example, it is about 300 
psi. 

Shear strengths of tin-lead solder 
joints are usually 15 to 50% lower 
than the tensile strength. Impact 
strengths vary from about 12 ft-lb 
for the low tin solders to about 15 Ib 
for the eutectic composition. 

The solders lose strength with in- 
creasing temperatures. At 212 F 
most solders lose about 50% of their 
short time tensile strength; at 300 F 
only about 30% of their room tem- 
perature strength remains. There 
are, however, some tin-antimony 
high temperature solders that are ap- 
plied where temperatures as high as 
350 F are encountered. They con- 
tain from 94 to 96% tin and 4 to 
6% antimony. These compositions 
melt at about 450 F. 

The general effects of low tem- 
peratures on the mechanical prop- 
erties of solders are increase in hard- 
ness and a tendency toward lower 
impact strength. The chief consid- 
eration in selecting a solder for low 
temperature service is to ensure max- 
imum strength and resistance to 
creep by using compositions contain- 
ing up to 1% antimony and about 
65% tin. 


Lead-Silver Solders 


Lead-silver solders have proved 
useful as substitutes for tin-lead 
solders in a number of applications. 
The eutectic composition contains 
about 2.5% silver and has a melt- 
ing point of about 590 F. It is very 
fluid when molten and can be used 
for general work. When a wider 
melting range is desired, the silver 
content is lowered to about 2.25% 
and 3% tin is added. Silver content 
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GOLD LAYER 
BASE METAL 


SILVER SOLDER CORE 





This jewelry chain manufactured by Sweet Manufacturing Co. is made from a silv 





——._ 
Cr Solder 


filled gold plate wire. After links have been formed the chain is put through an atmo. 
phere furnace; the brazing alloy runs out of core just enough to fill the join! of each 
link. (General Plate Div.) 


can be raised to 5% to give better 
solderability. 

In general, the lead-silver solders 
are suited for applications where 
their relatively high soldering tem- 
peratures is not a handicap, and 
where strong acid fluxes can be used. 
As a class they are somewhat 
stronger, especially at elevated tem- 
peratures, than the conventional tin- 
lead solders. 


Low Temperature Solders 


The bismuth containing low tem- 
perature solders are used for special 
applications where a low melting 
point is required either in the solder- 
ing operation or in the application 
itself. The bismuth low melting al- 
loys are produced in a wide range 
of melting temperatures; a few of 
the commonly used compositions for 
soldering are listed in Table 5. 

In general, best results are ob- 
tained by pretinning with regular 
solders or with a bismuth low melt- 
ing alloy chosen for the job. How- 
ever, it has been reported that satis- 
factory joints have been obtained 
without pretinning and at tempera- 
tures below 212 F. Mono-chloracetic 
acid and orthophosphoric acid were 
the fluxes used. Care is required in 
use of these fluxes to avoid toxic 











Table 5—Typical Low Melting 
Solders 
Composition, % 
Melting 
Bi | Pb | Sn | Others pai 
ss | — | 42 | Zn,4 | 266 
4 | — | © _— 281-338 
67 | 16 | 17 _ 300-203 
56 | 22 | 22 — 220-203 
158-194 

















42.5| 37.7; 11.3) Cd, 8.5 








fumes and to protect the worker; 
skin. 


Other Solders 


There are a large number of little 
used solders, but only a few can |. 
briefly mentioned here. Indium-tip. 
lead solders have been developed 
which resist corrosive action 0 
strong alkaline solutions much bette; 
than conventional soft solders. The 
most desirable composition seems | 
be 25 indium, 37.5 lead and 37.54 
tin. The high cost of indium + 
stricts their use to those applications 
where their special properties are te. 
quired. 

Cadmium containing solders are 
excellent in many respects. A 95 cad. 
mium, 5% silver alloy has been 
found useful for joints subject to 
higher temperatures than can be met 
by conventional solders. The solidus 
temperature of this alloy is about 
640 F and the liquidus is 750 F. A 
90 lead, 8 cadmium and 2% zin 
alloy is useful for soldering zinc and 
galvanized parts. The melting range 
is about 410 to 530 F. A eutectic 
alloy, containing about 83 cadmium 
and 17% zinc, melting at 508 F, is 
reported good for soldering zinc-base 
die castings. These are but a few 
of the wide variety of soft solders 
available for special or specific ap- 
plications. 

Solders for aluminum, magnesium 
and high temperature materials are 
discussed elsewhere in this manual. 


Soldering Fluxes 


Perhaps the single most impor- 
tant factor in the production of 4 
sound solder joint is the propet 
choice and correct use of the flux. In 
many cases the solder composition |s 
very closely specified, but the flux 1s 
selected without regard to composi- 
tion. It is advisable, however, t0 
exert as much care in selecting the 
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n selecting the solder. 
Fluxes 2 used for the same reasons 
enumerated in our earlier discussion 
of brazing fluxes. There is no one 
fux that is satisfactory for all solder- 
ing jobs. The many available are 
classified into two groups: corrosive 
or acid fluxes, and noncorrosive 
guxes. The most common fluxes in 
these two groups are described 
briefly below. They are also listed in 
Table 6 

Corrosive Fluxes—Zainc chloride 
is the most commonly used corro- 
sive flux. It has a melting point of 
about 500 F and, therefore, should 
not be used alone with solders con- 
taining more than 30% tin. Addi- 
tion of 10% ammonium chloride ef- 
fectively reduces the melting point, 
and by dissolving one part with 
three parts of zinc chloride in water 
the melting point will be reduced to 
355 F. Ammonium chloride solu- 
tion can be used alone as a flux, but 

not as effective. 

Solutions of hydrochloric acid or 
hosphoric acid make effective fluxes 

lering several different metals 
Dilute hydrochloric acid alone or 
mixed with equal proportions of zinc 
chloride is useful for stainless steel. 
Inhaling the vapors should be 
avoided. Orthophosphoric acid in a 
(0% solution by volume is a good 
fux for steel, copper and brass. 
Paste fluxes are usually made by mix- 
ng the active fluxes in vaseline. 

Zinc chloride fluxes with small 

ounts of ammonium or stannous 
hloride have proved satisfactory for 

id-silver solders. 

Noncorrosive Fluxes—Where flux 
esidues cannot be removed by wash- 
ing, relatively noncorrosive fluxes 
must be used. Rosin is the chief in- 
gredient of this class of fluxes. Al- 
though not greatly reactive with 
common metals, it is sufficiently ac- 
tive at soldering temperatures to be 
useful in many applications. The big 
advantages of rosin are that its resi- 
due is noncorrosive, nonconductive, 
and does not absorb moisture. 


flux 4> 





Table 6—Soldering Fluxes 

































































Flux i Characteristics | Use 
Rosin Noncorrosive, nonconducting, | Electrical 
nonhy groscopic 
Tallow Lead, brass, clean copper 
Very mildly corrosive ; 

Olive Oil or Gallipoli Oil Pewter, block tin 

Stearic Acid Mildly corrosive, almost non- | Electrical, lead 

conductive 

Aniline Phosphate or Mildly corrosive, almost non- | Electrical 

Aniline Chloride conductive 

Lactic Acid 

Pthalic Acid Mildly corrosive Electrical 

Phosphoric Acid Slightly conductive 

Mixed with Tallow, Resin, Etc. 

Zinc Chloride Corrosive Iron, steel, zinc, copper, 
brass, bronze, terne, and lead 
plate 

Zinc Chloride and HCI Corrosive Stainless steel, nickel and 

| monel 

Zine Chloride + HF Corrosive | Brasses and bronzes containing 

| aluminum, silicon and 
| manganese 

Orthophosphoric Acid Corrosive | High tensile 
Manganese bronze 

Numerous Proprietary 

Pastes Usually Containing Corrosive ane 

Zinc Chloride 

Zinc Chloride and Corrosive Iron, zinc, copper, brass, 

Ammonium Chloride j bronze 

Dilute Hydrochloric Acid Corrosive Dirty zinc 

Fused Salts of Zinc Chloride | Corrosive | On dip pots 

and Ammonium Chloride | 








Adapted from table by Reichelderfer and Gonser in Report No. W126 of War Metallurgy Committee, 1944. 


Rosin in powder form is dissolved 
in a vehicle such as alcohol or tur- 
pentine and is used as liquid or 
paste. 

Where rosin is not active enough, 
the so-called activated rosin fluxes 
can often be used to advantage. 
Many proprietary compositions 


Brazing Alloys and Solders for Various Metals 


Carbon and Low Alloy Steels 


_ Brazing—The silver brazing al- 
loys with general purpose fluxes are 
most widely used. In general, the 
silver should not be over 60% be- 
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cause wetting action decreases with 
silver ~content above this figure. 
There should be appreciable amounts 
of zinc, cadmium, tin or nickel to 
alloy with the steel. Copper and 
brass brazing alloys are also suitable. 


have been devised by adding small 
amounts of organic acids or com- 
pounds to rosin to get increased 
chemical activity. It is usually a safe 
practice to test these compositions 
before adopting them since they are 
of varying activity and some are not 
entirely noncorrosive. 


However, copper-phosphorus filler 
metals must be avoided, because of 
the formation of brittle iron phos- 
phide. 

Soldering—tin general, any of the 
common lead-tin solders are suit- 
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able; tin content ranges from about 
15 to 50%. Because of the ease of 
application, compositions with high 
tin content, 40 to 50%, are usually 
preferred. For high strengths at 
slightly elevated temperatures, tin- 
antimony and silver-lead composi- 
tions are often used. 


Stainless Steels 


Brazing—Silver brazing alloys are 
used extensively and are satisfactory 
for a wide variety of corrosive con- 
ditions. The compositions with low 
melting ranges, around 1200 F, are 
preferred in order to keep to a 
minimum, the heat-affected zone. 
Borax or boric acid type fluxes are 
not suitable. A number of special 
proprietary fluxes are available which 
are satisfactory. Copper, and espe- 
cially brass alloys, have a greater 
tendency than the silver alloys to 
cause intergranular penetration and 
attack; therefore, their use is limited. 
Where high chromium - stainless 
steels subject to elevated tempera- 
tures must be brazed, a_nickel- 
chromium base alloy has been found 
suitable, and is good for tempera- 
tures up to around 1800 F. A silver- 
manganese alloy can also be used for 
high temperature service up to 
around 900 F. 


Soldering — Stainless steels are 
more difficult to solder than are cop- 
per alloys and plain steels because 
of the tightly adhering oxide film. 
Solders containing at least 50% tin 
are usually recommended. Active 
fluxes, such as the orthophosphoric 
type or hydrochloric acid saturated 
with zinc, are required to dissolve 
the surface oxide. 


Cast Steels and Irons 


Brazing and soldering cast iron is 
normally quite difficult because the 
graphitic carbon, high silicon con- 
tent, and frequently sand particles, 
prevent satisfactory wetting and 
bonding. Electrolytic cleaning is the 
best method of treating surface prior 
to brazing or soldering. With proper 
surface preparation the brazing al- 
loys or solders commonly used on 
steel are satisfactory. Quality con- 
trolled cast irons and nickel con- 
taining types are readily brazed com- 
pared to the other cast irons, and do 
not require electrolytic cleaning. 

Cast steels can be brazed readily 
with silver alloys, preferably using 
compositions with a solidus tempera- 
ture not over 1200 F. Copper and 
copper-base alloys are on 5 only in 
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furnace brazing employing a reduc- 
ing atmosphere. No flux is required 
and the alloy is usually applied in 
the form of washers, sheet, wire and 
powder. 


Copper and Copper Alloys 


Brazing and soldering are widely 
used methods of joining copper and 
copper-base alloys. The silver braz- 
ing alloys having flow temperatures 
in the range of 1150 to 1600 F and 
the common lead-tin solders are 
most commonly employed. 

Copper—aAll silver brazing com- 
positions when used with the proper 
flux are suitable. Copper-phosphorus 
or copper-phosphorus-silver alloys 
can also be used; because they are 
self fluxing on copper, no flux is 
required. When brazing oxygen- 
bearing copper, reducing atmos- 
pheres should be avoided since the 
oxygen in the copper may combine 
with the atmosphere, causing brittle- 
ness. 

The 50-50 tin-lead solders are 
generally most preferable, but in 
many applications are too expensive. 
Therefore, in practice, solders with 
tin contents of 30 to 40% are 
widely used. The allowable anti- 
mony content ranges from 0 to 2%. 
However, tin-antimony solders con- 
taining up to 5% antimony and 
balance tin can be used where higher 
strength is needed or where lead is 
not desirable. Zinc chloride type 
fluxes are preferable where cleaning 
after soldering is no problem; other- 
wise noncorrosive rosin type fluxes 
must be used. 

Brasses—The high copper brasses 
are readily brazed with silver-base 
alloys and certain brass brazing 
compositions. Because of their low 
melting point the low copper brasses 
are only brazed with silver alloys. 
Leaded brasses can be brazed, but 
greater care is required to prevent 
lead from alloying with elements of 
the brazing material to cause brittle- 
ness. Fluxes containing fluoride salts 
are used with the silver alloys, and 
borax or boric acid type fluxes with 
brass brazing alloys. 

Although the brasses present some 
difficulties in soldering, this is a 
normal means of joining them. 
Compositions containing 50% tin 
and lower are satisfactory; 60% tin 
solders yield best results. Antimony 
is not permissible (max. 0.5%) 
since it can cause brittleness in the 
joint. The most common soldering 
flux is zinc chloride. 

Bronzes— The ease with which 





the bronzes can be brazed and sol 
dered varies considerably with com, 
position. All phosphor bronzes 
(copper-tin) can be brazed with 
silver alloys while the usual brag 
brazing alloys are suitable for th 
higher melting compositions only 
The alloys with high tin content o; 
with appreciable lead additions tf. 
quire more adequate flux protection, 
Phosphor bronzes are readily 9). 
dered with tin-lead alloys containing 
30 to 50% tin, with the higher tir 
compositions being preferred. 

In brazing aluminum bronze 
(copper-aluminum) hard refractory 
pres. are formed and special fluxes 
must be used. Both silver and brass 
brazing alloys are suitable. Aly. 
minum, silicon and manganese 
bronzes are rather difficult to solder 
and special fluxes are needed to dis. 
solve the oxides. One flux recom. 
mended is equal parts of hydro. 
chloric acid and zinc chloride 
Orthophosphoric acid has also been 
found useful, particularly for man. 
ganese brazing. Powdered solder 
mixed with flux is often preferred 

Beryllium Copper —The silver 
brazing alloys are generally used. 
When solution treatment is to fol- 
low brazing operation, silver alloys 
having melting points above 1425 F 
must be used. To avoid the very 
hard and refractory beryllium oxide, 
extra clean surfaces and a flux with 
high fluoride content are needed 
also, brazing should be done imme- 
diately after cleaning and fluxing to 
avcid new oxide formation. 

Tin-lead solders of the 50-50 type 
find widest use. For applications 
subject to moderately elevated tem- 
peratures, 95 tin-5% antimony of 
97.5 lead-1.5 silver-1.0% tin solders 
can be used. Corrosive fluxes, such 
as zinc chloride or combinations o! 
zinc, ammonium and stannous chlor- 
ide, are suitable where parts can be 
cleaned after soldering. Where rosin 
type fluxes must be used, special 
attention should be given to pre 
cleaning. . 

Nickel Silver and Cupro Nickel— 
All copper alloys containing nickel 
are readily brazed with both silver 
and brass brazing alloys. Solders 
containing 35 to 50% tin, balance 
lead are satisfactory to soldering 


Nickel and Nickel Alloys 


Brazing—Silver brazing alloys 
most widely used on nickel anc 
nickel alloys, and the low melt 
point compositions are preferr 
Copper can also be used where 
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small blower housing stamped out of 


sheet aluminum and joined by brazing 
with special aluminum brazing alloy. 
(Eutectic Welding Alloys Corp.) 


high melting temperature is not ob- 
iectionable. Brazing alloys contain- 
ing phosphorus should never be 
used. Chromium containing alloys, 
such as Inconel, are frequently cop- 
per plated before copper brazing. 
The high nickel alloys, and partic- 
ularly monel, have a tendency to 
stress crack in the presence of 
molten low melting brazing alloys 
ntaining silver, cadmium or zinc. 
[herefore, when using these filler 
tals the material should be in 
nnealed condition. 

In corrosive applications brazing 
loys containing at least 50% silver 
are preferred. Some of the silver 
alloys most commonly used are: 35 
silver, 26 copper, 21 zinc, 18% cad- 
mium; 45 silver, 15 copper, 16 zinc, 
4% cadmium: 50 silver, 15.5 cop- 
per, 16.5 zinc, 18% cadmium. The 
following brazing alloys give good 
olor match with nickel, monel and 
Inconel: 60 silver, 25 copper, 15% 
zinc: and 65 silver, 20 copper, 15% 
Zinc, 

The general purpose fluxes are 
usually satisfactory for brazing the 
nickel and nickel alloys. However, 
alloys containing aluminum require 


special fluxes. In silver and wet a 
turnace brazing, no flux is needed if 
sulfur-free reducing atmosphere is 


ised 


Soldering—tThe tin-lead solders of 
the 50-40 and 60-40 variety are most 
widely used. Occasionally pure tin 
is used where corrosion resistance 
demands it. Only the acid fluxes, 
such as zinc chloride and ammonium 
hlor de, are suitable. A stronger 
lux is needed for soldering Inconel 

of the presence of chromium 


Titanium 
Thus far not too much success has 


been achieved in brazing titanium. 
Both silver and aluminum brazing 
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alloys have been tried. Although 
suitable fluxes have been found, 
joints made with silver-base alloys 
contain a brittle layer between the 
base metal and filler metal. Alu- 
minum brazing alloys appear to be 
more satisfactory but produce rela- 
tively low strength joints. To date 
soldering of titanium has not met 
with success. 


Aluminum and Aluminum Alloys 


Brazing—There are two problems 
that make brazing of aluminum rela- 
tively difficult. For one thing, the 
tenacious oxide film present on alu- 
minum and its alloys prevents the 
brazing alloy from wetting the sur- 
face. Fluxes, however, have been 
developed that remove the oxides 
from both the base and filler metals, 
serve as a protective coating against 
further oxidation, and assist the free 
flow of molten filler metal. Another 
problem is the small difference in 
melting point between brazing alloys 
and the base metal, which is usually 
less than 100 F. 

At present four standard wrought 
alloys can be brazed commercially. 
They are commercially pure alu- 
minum (2S), aluminum-manganese 
(3S), and the aluminum-magnesium- 
silicon alloys (53S and 61S). Any 
other wrought aluminum alloys of 
higher purity than type 2S can also 
be brazed. 

Since the brazing temperatures for 
all these alloys is above the anneal- 
ing temperature, they are all put in 
the annealed or soft temper con- 
dition when brazed. The heat treat- 
able alloys, 53S and 61S, can be 
reheat-treated or, in some _ cases, 
quenched from the brazing opera- 
tion to developed mechanical prop- 
erties of the T4 temper. They can 
then be aged to the T6 temper. The 
same results can be obtained by 
following the brazing operation with 
a solution heat treatment, quenching 
and aging. 

No satisfactory methods have 








been developed as yet for brazing 
118, 14S or 24S alloys. Although 
techniques have been worked out for 
certain aluminum casting alloys, the 
brazing of castings is still in the 
development stage. The melting 
ranges of cast alloys are Se aped 
lower than the nonheat-treatable al- 
loys, and so the filler metals so far 
developed cannot be used. 

The aluminum-silicon alloys listed 
in Table 7 are the only brazing 
alloys suitable for aluminum. For 
brazing the higher melting point 
alloys, 2S and 3S, the filler metal 
usually contains around 4 to 7% 
silicon (No. 43); for the lower 
melting point alloys, 53S and 61S, 
the composition is about 10 to 13% 
silicon( No. 718). The filler metals 
are produced in the form of wire, 
strip washers, clips, shims and rings. 
No. 713 is used only as a coating on 
brazing sheet. Nos. 43 and 713 are 
most suitable for brazing with fur- 
nace and dip methods; No. 718 is 
for torch brazing but can also be 
used for furnace and dip brazing. 
These filler metals are generally used 
with tee or lap joints. 

In addition to the above, alu- 
minum brazing sheet is available. 
This duplex sheet is produced by 
rolling a thin layer of brazing alloy 
on one or both sides of the base 
aluminum alloy. Products can be 
made from this material by any of 
the common forming methods and 
brazed without addition of any other 
filler metal. When parts made of 
brazing sheet are raised to the braz- 
ing temperature, the layer of brazing 
alloy melts and flows into the open- 
ings at the joints and seams. 

The brazing sheet is available in 
various combinations of base alloy 
and brazing alloy as listed in Table 
8. Nos. 11 and 12 brazing sheet 
have a 3S alloy core and produce 
brazed joints of good ductility and a 
tensile strength in excess of 14,000 
psi. Nos. 21 and 22 have the low- 
est melting point coating, and when 
used, minimize sagging and distor- 
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% 
Al 
| 46 | Rem. | 1070 | 1165 | 1150-1185 | Wire in col Round, 4 to % 
718 | 11-13 | Rem. | 1070 | 1080 | 1090-1185 strip -0:020 by 2 
713 | 6.8-8.2| Rem. | 1070 | 1135 | 1120-1140 |Coatedsheet| 0.006 to 4 
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Table 8—Aluminum Alloy Brazing Sheet 


























Desig- Sides Thickness of Brazing 

nation Coated Core Coating Each Coating, In. Range, F 
WW 1 Alcoa 3S 713 0.063 and less, 10% | 1110-1140 
12 2 0.064 and over, 5% —_ 
21 1 Alcoa J51S 713 6.090 and less, 10% | 1110-1120 
22 2 ~- 0.091 and over, 5% _ 

















tion, and reduce the possibility of 
melting the parent metal during 
brazing. Nos. 21 and 22 have a 
heat-treatable core. Therefore, by 
quenching directly from the brazing 
operation or if given subsequent 
heat treatment, properties of the 
solution-treated material are devel- 
oped. Thus, brazed joints in this 
condition will show a strength in 
excess of 24,000 psi. By following 
this with a precipitation heat treat- 
ment, strength can be raised to 
35,000 psi or over. 

Brazing sheet has wide applica- 
tion. It is particularly suited for fur- 
nace and dip brazing. It can also 
be torch brazed, but certain precau- 
tions must be taken. 

There are several different alu- 
minum brazing fluxes available to 
meet a wide range of requirements. 
Four fluxes of the Aluminum Co. of 
America are typical of the types 
available. They are composed of 
chlorides, fluorides and other metal 
salts, and are produced in the form 
of finely divided powder. Because 
of the fluorides contained in them, 
these fluxes should be used with 
caution and the instructions of the 
suppliers should be closely followed. 

The fluxes are designated Nos. 
30, 33, 34 and 53. The lowest 
melting point flux is No. 33, a gen- 
eral purpose flux which is most ac- 
tive chemically, gives maximum flow 
of filler metal, and is used at brazing 
temperatures of 1100 F and below. 
No. 30 flux has a higher melting 
point than No. 33, is almost as 
active, and can be used on 2S, 3S 
and Nos. 21 and 22 brazing sheet 
alloys at brazing temperatures above 
1100 F. No. 53 is only slightly 
chemically active and, therefore, 1s 
ideally suited for brazing thin wall 
components (0.020 in. and less) 
and applications when a smooth 
surface is important. It is generally 
used at 1100 F and above. No. 34 
is the lowest in cost, is not active 
chemically, and can be used on thin 
sections. It is satisfactory at tem- 
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peratures of 1090 F and above. 
Not much definite data are avail- 
able on the corrosion resistance of 
brazed aluminum joints. Salt spray 
and exposure tests have indicated 
their corrosion resistance to be about 
the same as that of welded joints in 
the same alloy. Since brazing alloys 
are aluminum-base alloys, the possi- 
bility of electrolytic corrosion is con- 
siderably reduced. 
Soldering—Although soldering of 
aluminum and its alloys can be 
done, it is not as easily accomplished 
as soldering some of the other com 
mon metals. An important limita- 
tion is corrosion resistance. Since 
all solders contain metals that have 
solution potentials different from 
those of aluminum alloys, a soldered 
joint can disintegrate rapidly through 
galvanic corrosion when exposed to 
moisture. Therefore, soldered joints 
can only be used in applications 


where the joint will be kept dj, 
In the actual soldering oneratio, 
the high thermal conductivity 4 
aluminum is perhaps th majo, 
problem. There are a number of 
brazing alloys and special fluxes op 
the market for soldering aluminum 
and each requires special treatment 
and the following of definite jp. 
structions to produce satisfactory te. 
sults. Tin-zinc solders containing 59 
to 75% tin are generally preferred 
and should be applied with a pop. 
oxidizing flame. Aluminum surfaces 
that have been properly alloyed wit) 
aluminum solder can be joined with 
the common soft solders and fluxes 
Soldered joints can be made on any 
of the commercial forms of 25 o; 
aluminum of higher purity. Alu. 
minum and other metals, such 4; 
iron, steel, brass and nickel, can be 
successfully soldered together by 
either plating the aluminum first 
with copper or by tinning the alu. 
minum surface and then using ordi. 
nary tin-lead solder and flux 


Magnesium and Magnesium Alloys 


Brazing — At the present time 
commercial brazing is limited to MI 
alloy (magnesium plus 1.5% man- 
ganese). The wide freezing ranges 
and extremely low solidus tempera- 
tures of most of the other mag- 
nesium alloys make it very difficult 
to find a filler metal that has a low 


Table 9—Brazing of Magnesium Parts 



























































Brazing Methods 
Furnace Torch Flux Dip 
Alloy Brazed M1 sheet and extrusion M1 sheet and MI sheet and 
extrusion extrusion 
Brazing Alloy AZ92+-0.002% Be (Min) AZ125 AZ92 
AZ125+0.002% Be (Min) 
Temperature 1130-1160 F — 1120-1130 F 
Flux Dow 451 Dow 450 | Dow 450 
Dow 452 Dow 451 or 452 Dow 451 or 452 
Fiux Application Dry flux powder Dry flux powder | _ 
Chlorbenzol paste Alcohol paste 
Types of Joints Lap and fillet All types Lap or fillet with 
recessed grooves 
for retaining filler 
| alloy 
Clearances 0.004-0.010 in. | 0.004-0.010 in. 0.004-0.010 in. 
Strengths of Joints | 14,000-16,000 psi | 18,000-23,000 psi | 14,000-16,000 psi 
Brazing Equipment | Electric or gas fired Oxyacetylene air- | Electric or gas 
furnaces. ntrol within | natural gas heated pot 
= SF settings 





MATERIALS & METHODS 
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nated, AZ92 alloy (9 aluminum, 
30, zinc, balance magnesium) offers 
the best all-around properties as a 
brazing alloy. It possesses ductility, 
-orrosion resistance, capillary flow, 
high strength and sufficiently low 
melting point for brazing M1 mag- 
nesium alloy. The liquidus tempera- 
ture of AZ92 is 1106 F, making it 
possible to braze at 1130 to 1160 F, 
which is safely below the solidus of 


M1. It is used most in torch, fur- 
nace and dip brazing. For furnace 
brazing it is supplied with a small 
amount of beryllium which prevents 
possible ignition. 

Another magnesium alloy, AX125, 
containing 12 aluminum and 5% 
zinc, can be used for torch brazing. 
Because of its lack of ductility it 
cannot be readily formed into rings, 
washers or other shapes for pre- 
placement. It has excellent capillary 
flow at 1075 to 1100 F. 

Special chloride fluxes consisting 
of potassium chloride, sodium chlor- 
ide and lithium chloride with small 
amounts of various fluorides are 
used in brazing magnesium. Dow 
451 flux (1000 F MP) is used with 


AZ92 filler alloy, and Dow 452 
(720 F MP) is used when brazing 
AZ125. 

Table 9 summarizes the factors 
involved in brazing magnesium and 
gives the joint strengths that can be 
expected. In general, the strength 
of furnace brazed joints in M1 alloy 
is about 15,000 psi, which is about 
equal to the strength of M1 alloy 
after being heated to around 1150 F. 
The corrosion resistance of brazed 
joints is good if proper removal of 
flux is accomplished and there is no 
galvanic corrosion problem. 

Soldering—Soldering is generally 
used only to fill small surface de- 
fects in castings, and small dents in 
sheet material. Because of the low 


Table 10—Brazing Alloys for Joining Various Similar and Dissimilar Materials 


This table is not exhaustive. The brazing and soldering materials listed are those which are most commonly used under normal service conditions. 

















































































































| Carbon | High | Aluminum | Magnesium Nickel 
and | Carbon | and and and Heat 
| Low Alloy | and Tool | Stainless | Cast Aluminum | Magnesium Nickel Resistant 
| Steels | Steels | Steels | Irons Copper Brosses | Bronzes Alloys Alloys Alloys Alloys 
Corbon Ag Ag | Ag | Ag | Ag | Ag Ag Ag AgMn 
and Cu Cu | CuZn Cu Cu CuZn CuZn Cu NiCr 
low Alloy | CuZn CuZn | NiCr CuZn | CuZn - — CuZn Ag 
Steels | NiCr | Cu | Cu 
High Ag Ag Ag Ag Ag | Ag Ag | Ag 
Carbon | Cu CuZn Cu CuZao CuZn CuZn Cu | Co 
and _— | CuZn NiCr CuZn Cu — — NiCr | NiCr 
Tool Steels | NiCr | AgMr 
Stainless | Ag,Cu | Ag Ag Ag Ag | Ag,Ca | Ag.Cu 
Steels =- ) — Nic: — -— | NiCr {| NiCr 
AgMn | | AgMn | AgMn 
Cast | Ag Ag | Ag Ag | Ag Ag 
lrons _ — _ Cu | CuZn | CuZn CuZn — — Cu Cu 
CuZn | NiCr 
| AgMn 
}p——________} — ——— _— | ee ——__—_—_— 
Copper | | Ag | Ag | Ag | Ag Ag 
—_ | — — ' — | CaZn | CuZn CuZn — — |; Cu Cu 
| | CuP | | 
trasses | | | Ag | Ag | Ag | Ag 
~ — | — |~— "|= Cuzn | Caza | af CaZa | 
pes | | 
Bronzes | | Ag Ag | Ag 
_~ — _— ! — — — CuZn — — CuZn | CuZn 
Aluminum ee q 
and | | 
Aluminum -- = — — — — ~ RE — —_ — 
Alloys | | | 
ee VER, Saar bi aell iis GES (ee wv Be AEM 5 BUST ER ER 
Magnesium | | 
and 
Magnesium | — — — — — — — — MgAZ92 — =~ 
Alloys | 
Nicke! | | | Ag Ag 
and | | | Cu Cu 
Nicke a ~ ~ - — _ ~ ~~ CuZn CuZn 
Alloy NiCr NiCr 
AgMn AgMn 
Heo} AgMn 
Resis? nt NiCr 
Alloys — ~ — - -— — _- - - CuZn 
| Ag 
Cu 
ee 
CODE: Ag = Silver base 
CuP Cos hosphor 
u = eT - 
AlSi = y | AA , ° 1 19 


NiCr = Nickel = chromium = base alloy 


AgMn = Silver--manganese alloy 
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strength and brittle joints obtained, 
soldering is not recommended where 
the area must withstand stresses. 
Nor is it ordinarily suitable for 
joining magnesium to other metals. 

There are three commonly known 
solders for magnesium. One has a 
composition of 60 cadmium, 30 zinc 
and 10% tin, and starts to melt at 
315 F. It is suitable for general 
soldering. Another has a composi- 
tion of 90 cadmium and 10% zinc, 
and a melting point of 500 F. A 
third solder is similar to those used 
on aluminum, contains 60 tin and 
40% zinc, and has a melting point 
of 630 F. 


Brazing Alloys for Dissimilar 
Materials 


One of the big advantages of 
brazing is that it can be used to 
join a wide variety of dissimilar 
materials. In selecting the brazing 
filler metal the main consideration 
is to choose one which would be 
satisfactory for either of the metals 
alone. It should be evident that the 
final choice is usually a compromise, 
since only seldom is a given brazing 
alloy equally satisfactory for both 
base metals. Table 10 shows the 
brazing alloys generally most suit- 
able for various metal combinations. 

The choice of flux is often quite 
difficult because it must satisfy the 
requirements imposed by both the 
filler alloy and the dissimilar mate- 
rials being joined. In most cases the 
commercial suppliers of brazing 
materials should be consulted. 


Other Metals 


Molybdenum—Thin sheets can be 
brazed with copper or silver brazing 
alloys using a spot or seam welder. 
For applications in which melting 
points are higher than those of the 
conventional brazing alloys, nickel 
or tantalum foil can be used, the 
operation being done under water to 
prevent oxidation of tantalum. 

Tungsten — Copper, nickel or 
other high temperature brazing al- 
loys can be used to braze tungsten to 
itself and to some other metals. 
Conventional spot and seam welding 
equipment is satisfactory. No flux 
is required when parts are cleaned 
thoroughly. For high temperature 
service, tantalum foil can be used 
with brazing being done under water 
to prevent oxidation. 

Zinc and Zinc Alloys—Because of 
their low melting points, zinc and 
zinc alloys cannot be brazed. The 
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Four different metals were joined with the same filler alloy to produce this magnetic gos 
valve. Hole at base (center) was drilled to permit alloy to flow around joint inside bow 
(Eutectic Welding Alloys Corp.) 

























regular grades of wrought zinc are 
relatively easily soldered. Zinc die 
castings are not often soldered. 
Soldering is most successful using a 
cadmium-zinc eutectic alloy (82.5 
cadmium and 17.5% zinc) without 
flux. 

Gold and Platinum and Silver— 
Gold brazing alloys are 7 
used for joining gold and gold alloys. 
They usually contain some copper, 
silver and zinc. Platinum and plati- 
num alloys are brazed with fine gold 
or the higher karat gold alloys. A 
wide variety of silver brazing alloys 
are used for joining silver. In gen- 
eral, they contain from 60 to 75% 
silver and frequently are formulated 
to give a color match. 

Heat Resistant Materials — As 
pointed out earlier, nickel-chromium 
and silver-manganese alloys are the 
principal brazing alloys for heat re- 
sistant metals and alloys such as 
stainless steels and nickel alloys. For 
some applications copper and nickel 
are also suitable. 
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Plated and Dipped Parts 


Included in this group are tin 
zinc, cadmium, copper, silver, nickel 
chromium and terne plates. Of this 
group only the chromium plate can. 
not be satisfactorily soldered, but the 
types of solders used on the others 
vary greatly. Surfaces such as tin, 
cadmium and silver, when cleaned, 
are so easy to solder that rosin base 
fluxes can be used with high grade 
solders such as 40 tin-60% lead, 
50 tin-50% lead and 60 tin-40% 
lead. On surfaces such as zinc, cop: 
per, nickel and terne, the soldering 
operation requires a stronger flux 
and here the solders 15 tin-85% 
lead to 50 tin-50% lead again are 
applicable. In the can making 1n- 
dustry where tin plated or dipped 
surfaces are used with the chloride 
fluxes, solders with 5% and less tin 
are used successfully and_ these 
solders daily become more popular 
as the methods of handling them 
become better known. 





Dow Chemical Co. 


Eutectic Welding Alloys Corp. 
Federated Metals Div. 
Gasflux Co, 

General Plate Div. 


Handy & Harman 
International Nickel Co. 


Kester Solder Co. 
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NUMBER 223 MATERIAL: Steel 
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New Steel Compositions to Conserve Critical Alloying Elements 


(These steels supplement those published in the October 1951 issue) 


Standard Steels 





Chemical Composition Limits, % 














0. 23 0.70/0.90 | 0.2 0.08/0.15 
0 | 0.2 


18/0. 0/0.35 
.50/0.60 0.70/0.90 0/0.35 





Cc Mn Si | 





New Steels Developed to Conserve Nickel 


These two steels are intended for oil well drilling equipment, such as rock bit cutters, as alternates for the 48XX grades. 





Chemical Composition Limits, % 


Grade j Mn 








TS 4613 0.10/0.15 0.45/0.65 .20/0.35 ) 0.25/0.35 
TS 4618 0.15/0.20 0.45/0.65 20/0.35 , 0.25/0.35 








Alternate Boron Steels 


The TS 43BV12 grade is intended as an alternate to the 33XX and 93XX grades for aircraft engine parts; the TS 43BV14 grade as an alternate to the 
33XX, 48XX and 93XX grades for heavy duty truck parts; and the TS 46B12 as an alternate to the 48XX grade for oil well drilling equipment, such as 


rock bit cutters. 





Chemical Composition Limits, % 


Grade Si V 





TS 43BV12 ).20/0.40 1 .65 0.40/0. , 0.03 Min 
TS 43BV14 ; ) 20/0.35 .40/0. .08/0. 0.03 Min 
TS 46812 :' 45, .20/0.35 .65/2. .20/0. _— 











Tentative Standard Boron Steels 


Grades having the same numbers were published previously as supplementary information. 





Chemical Composition, % 








Grade Cc Mo 





TS 14B35 0.33/0.38 
TS 14B50 0.48/0.53 
TS 40837 0.37/0.40 
TS 50B50 0.48/0.53 
TS 50B60 0.55/0.65 
TS 80B37 0.35/0.40 
IS 81B40 | 0.38/0.43 


~ 
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0.08/0.15 


0.20/0.40 | 20/0. 0.08/0.15 
0.20/0.80 35/0. 0.08/0.15 
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E 1—The boron steels can be expected to have 0.0005% minimum boron content. 

E 2—The phosphorus and sulfur limitations for each steel-making process are a follow 
acid electric furnace, 0.05 max %; and acid open hearth, 0.05 max "/. 
Minimum silicon limit for acid open hearth or acid electric furnace alloy steel ts 0.15%, 

Small quantities of certain elements are present in alloy steels which are not spe ified or required. These elements are considered as incidental and may 
be present in the following amounts: 0.35 copper, 0.25 nickel, 0.20 chromium and 0.06 molybdenum, 
These steels have been approved by the Iron and Steel Technical Committee of the So iety of Automotive Engineers, Inc. 


: basic electric furnace, 0.025 max %; basic open hearth, 0.04 max 7 


Courtesy American Iron and Steel Institute 
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Fabrication 
Requirements 








If you make hollow parts the economical way—from tubing—chance 
are you have one or more fabricating problems. This typical array of 
parts illustrates the wide range in severity of working that is involved 
in such operations as spinning, swaging, expanding, upsetting, bend- 
ing, and forming. A corresponding diversity exists in the type, grade, 
finish, and mill condition of seamless and welded steel tubing used 
for their manufacture. 


Remember, tubing is more than bar stock with a hole in it. It isa 
semi-finished product. B&W’s ability to match its tubing to a myriad 
of end uses may enable you to make a better product . . . easier. Ask 
Mr. Tubes—your B&W Tube Company Representative—for help in 
selecting the tubing that is best for your fabricating requirements. 
Request a copy of Bulletin TB-324. TA-1641-4 


SWAGED and EXPANDED 


LOE eg REN lg as gE PE TG cae 
« # 


: she THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offices & Plants 
Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 
Sales Offices: 14, Ohie 


Beaver Falls, Pa. * Boston 16, Mass. © Chicago 3, Ill. * Cleveland y 
Denver 1, Colo. * Detroit 26, Mich. * Houston 2, Texas * Los Angeles 17, Calif. * New York !°, +e 
Te) '4.,1 48) ; Philadelphia 2, Pa. ° St. Lovis 1, Mo. *  $an Francisco 3, Calif. * Syracuse 
Toronto, Ontario ° Tulsa 3, Okla. 
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Tentative Hardenability Bands for New Boron Steels 


Chemical Composition, %* 


| 





— 





Stee! Designation 
SAE or AIS! Mn Si Ni 








TS 14835H 0.33/0.39 | 0.65/1.10 0.20/0.35 


TS 14B50H 0.47/0.54 0.65/1.10 0.20/0.35 casas 








TS 50B46H 0.43/0.50 | 0.65/1.10 |  0.20/0.35 —_— 6.13/0.43 —— 





TS 86B45H 0.42/0.50 0.70/1.05 0.20/0.35 | 0.35/0.75 0.50/0.80 | 0.08/0.15 











1S 94B17H 0.14/0.21 | 0.70/1.05 | 0.20/0.35 | 0.25/0.65 | 0.25/0.55 |  0.08/0.15 


* These steels can be expected to have 0.0005% minimum boron content. 
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TS 14B35H TS 14B50H TS 50B46H 
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TS 86B45H TS 94B17H 


Courtesy American Iron and Steel Institute 





For Large Injection- 
Molded Parts. . 


F 


Bowl and cap for Snow Crop dis- 
penser, molded of clear PLEXIGLAS 
“V”’. Bowl is 1019” high, has base 
diameter of 1244”, weighs 4.25 
pounds. Injection molded on 200 
oz. Watson-Stillman machine by 
A. L. Hyde Company, Grenloch, 
N. J., for Oiljak Manufacturing 
Company, Montclair, N. J. 


PLexicLtas is a trade-mark, Reg. U. S. Pat. 
Off. and in principal foreign countries. 
é 


Canadian Distributor Crystal Glass & 
Plastics, Ltd., 130 Queen’s Quay at Jarvis 
Street, Toronto, Ontario, Canada 


rd 


... First, because PLexicas has the right molding proper- 
ties for successful use in big injection presses. Note this 
large bowl for Snow Crop frozen juice dispensers. Thanks 
to the excellent flow characteristics of PLExIGLAs, thou- 
sands of these bowls have been produced, molded to 


close tolerances al 200d production rates. 


.. Second, because the physical properties of PLEXIGLAS 
insure fine appearance and performance in a molded part. 
Here, the requirements of exceptional clarity, resistance to 
chemical action, dimensional stability, and strength to 
withstand sudden impact, were met by use of this Rohm 
®& Haas acrylic plastic molding powder. 

Clear and colored PLExIcLAs is being used for more and more 
big moldings such as bowls, car visors, diffusers for lighting 
fixtures, and coin phonograph panels. If you want the best 
results in molding a large part, try PLEXIGLAS.. . for size. 


CHEMICALS [EMI FOR INDUSTRY 


We'll be. glad to send you our 


technical 


literature on PLEXIGLAS 
powders for injection and extrusion 
molding—and to discuss your spe- 


ROHM ¢ HAAS 
COMPANY 


cific application. Write us about 


your problem. 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 



























New Materials 








Thomas & Skinner Steel Products Co., 
1120 E. 23rd St., Indianapolis, has an- 
nounced the introduction of OrthoSil, a 
new, 4-mil iron-silicon material for lami- 
nations, designed especially for high fre- 
quency inductors. These laminations are 
said te have exceptionally high permea 
bilities, from very low to very 
inductions with correspondingly low core 
OrthoSil is 


high 


losses oriented to provide 
directional 


was developed primarily 


magnetic characteristics, and 


for frequencies 


lron-Silicon Laminations Designed for High-Frequency Inductors 


of from 


100 to 2,000 cycles. The new 
product is also adaptable to audio ranges 

The company advises that the material 
is available in standard as well as special 
shapes. The UI and EE series are de signe 
particularly for OrthoSil, and are said to 
be excellent for 400-cycle applications 
Transformers (such as power and 3 
phase), chokes, saturable reactors and 


Hlter | 


rs are just a few of the many electrical 
components for which the new material 
| 
| 


nas been designed 
















es pe ciall y nickel, 





With certain 
n1n 2 Carce the neu iron-silicon Ma 
‘al for laminations is finding many u 






y 
including the transformer shown bere 



















New type Magnaflux unit is shown here 

—the direct current type ARO, with a 

96-in. capacity and 6,000-amp. magnetiz- 
ing current output. 


A complete re-engineering by Magnaflux 
Corp., 5900 Northwest Highway, Chicago 
31, has recently been announced, creating 
a full new line of equipment for magnetic 
particle inspection. This has greatly im- 
proved delivery time and, in many in- 
stances, has also reduced the 
meet the expanding use of nondestruc- 
tive testing, which had been created due 
to the needs of the national defense pro- 


costs to 


gram. 


Improved Nondestructive Testing Units Offered 





A number of detailed improvements 
were made on the new line of standard 
units. In most cases the new units are 
larger than the old, at comparable price, 

from 48 in. old to 54 in. new capacity, | 
and from 72 in. old to 96 in. new | 
According to the company, the new units 
can handle a greater diversity of parts 
for inspection. They are now built for 
either 220 or 440 volts, 60 cycle, inter- 
changeably. 


























Flexible Plastic Tubing Replaces Copper, Block Tin, Stainless Steel 


A new, specially compounded plastic 


tubing is currently being offered by 

Hudson Industries, Inc., 4400 St. Aubin 

: Detroit 7. Uses for the tubing up 

date have largely been in connec- 

vith soft drinks and beer dispensing 

is, but its properties are such that 

fs many possible uses in fluid, gas 
vacuum pressure systems. 

ording to the company, the tubing 

proved satisfactory for conveying 

1 dioxide gas and water to the car- 
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bonator and carbonated water to the 
dispenser. It also handles air from com- 
pressor to sirup tanks and sirup to dis 
penser. The company points out that the 
dense, smooth inside surface makes it 
ideal for beer line use since there is n 
metallic oxidation to set up a chemical 
reaction as beer flows through the tube. 
Flexlite tubing is said to remain flexi- 
ble, will not harden with age, nor dry 
out, become brittle or crack. It has no 


moisture absorption. Its tensile strength 












is 600 psi at room temperature of 70 F 
As the temperature decreases, the tensile 
strength increases. Melting point is 250 F 

To simplify the use and make for easy 
installation, company engineers have de 
signed a series of fittings. The tube insert | 
fluted shank which is almost im 


has a 
possible to remove after it has been in | 
stalled. A special stainless steel spring 


clamp is ensheathed over the tubing con 


nection. The tubing is offered in 4- and 
4e-in. I.D; larger sizes available soon. 
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New Materials and Equipment continues 
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Polyester Film Offers Unusual Electrical, Physical and Chemical Properties 


Development of a new polyester film 
which resembles cellophane in appearance, 
but is said to have unique electrical, physi- 
cal and chemical properties, has been an- 
nounced by E. I. du Pont de Nemours & 
Co., Inc., Wilmington 98. One of the 
outstanding characteristics of Mylar is 
that it combines exceptionally high me- 
chanical strength with good dielectric or 
insulating properties over a wide tem- 
perature range. 

It has a high tensile strength of 25,000 
psi, equivalent to about one-third that of 
high-strength steel. Also, its impact 
strength is said to be at least twice that 
ef any known commercial film. As an 
insulator, it can be used in surrounding 
temperatures as high as 392 F and as 
low as —58 F, and at the same time 


exhibit exceptionally high mechanical 
strength, high dielectric strength, good 
resistance to attack by chemicals and oils, 
and a high degree of freedom from elec- 
trical faults in thin sections. 

Among the electrical uses suggested for 
the new film are: As a capacitor dielectric, 
Mylar polyester film's combination of 
high mechanical strength with high di- 
electric strength in extremely thin sections 
should result in space saving. Its ability 
to operate at high temperatures will make 
it possible for capacitor manufacturers to 
enter many fields of end use, inaccessible 
before because of temperature limitations 
of conventional capacitor dielectrics. 

Many properties are said to recommend 
the film for use as a motor and generator 
insulation. Notably, its insensitivity to 


moisture should greatly simplify the de. 
sign and assembly of motor and generato, 
units. Mylar is said also to effect savings 
in space, in production time, and in cog; 
on such operations as coil winding and 
wire wrapping. Its mechanical strength 
and insensitivity to moisture may perm; 
its use in so-called “open” coil construc. 
tion. A property that recommends it fo, 
cable designs and conductor insulation js 
that the film is almost ideally suited fo; 
use on high-speed tapping machines. 

Finally, it appears to meet electric ip. 
sulation requirements in many special 
military applications. Its high mechanical 
and dielectric strength in thin sections 
should meet the growing demand of the 
military for miniaturization and reduction 
in weight of airborne equipment. 








This nut is- manufactured in various ma- 
terials and will withstand temperatures 
up to 1600 F without thread seizure. 


Seating Type Metal Locknut Is Free-Running 


A seating type all-metal, free-running, 
self-energizing locknut that is usable over 
and over again is offered by Klincher 
Locknut Corp., 2153 Hillside Ave., In- 
dianapolis. 

The grooved washer at the bottom of 
the nut is pressed over the threaded 
section suspended from the main body of 
the nut. This nut is manufactured in 
various materials and will withstand tem- 
peratures up to 1600 F without thread 
seizure. 

The nut spins freely on the bolt down 
to the work. After the proper torque has 


been applied, the washer compresses 
causing the threaded section inside the 
washer to move in and lock radially on 
the bolt. When the threaded section insid 
the washer picks up all the load it can 
carry, it elongates a few thousandths of 
an inch, permitting the bulk of the load 
to move up into the main body of the 
nut. This is said to reduce the high stress 
concentration and torsional load normall; 
found in the first three threads of the 
nut and bolt, permitting more wrench 
torque to be applied before exceeding the 
elasticity in the bolt. 





Resin Combines High Gloss, Fast Curing Properties 


The Rohm & Haas Co., Philadelphia 5, 
has announced the development of a new 
alkyd-modified, triazine, formaldehyde 
resin, designated as Uformite M-311, 
which is said to combine a number of 
significant properties dificult to obtain in 
a single resin. 

According to the company, the resin 
imparts to enamel formulations the out- 
standing features of high gloss; fast cur- 
ing speed; high soap, alkali, hot water, 
and humidity resistance; together with 
excellent color retention and film uni- 
formity. It thus combines the properties 
needed for production of highest quality 
white baking enamel for washing ma- 
chines, refrigerators, stoves, kitchen cabi- 
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nets, and similar appliances and equip- 
ment. 

Uformite M-311 is supplied at approxi- 
mately 50% solids, on a solid basis. It 
contains 60% nitrogenous resin and 40% 
alkyd. It is compatible with short oil 
alkyds of the oxidizing and nonoxidizing 
types, generally used in white baking 
enamel formulations, such as Duraplex 
A-27, A-29, ND-77B and ND-78. It has 
only a limited compatibility with medium 
oil alkyds, and is incompatible with 
Duraplex D-65A, a long oil alkyd. It is, 
however, compatible in all proportions 
with other amine resins, such as Uformite 
F-200E, MM-55 and MX61. 

Enamels containing the new resin have 


good storage stability; however, increases 
in viscosity will occur if the enamels are 
stored at high viscosities. Uformite M-31! 
enamels are said to have proved extremely 
durable under the interior exposure con- 
ditions which are usually encountered in 
the service life of household appliances. 
Indications are, however, that durability 
under outdoor conditions may not b 
quite as good as that of certain melamine 
resins made to withstand these conditions 
When maximum resistance to salt spray, 
soap, alkali, grease and other chemicals 
is needed, it is important to bake the 
enamel properly. A bake of 30 min. at 
300 F appears to be the best for develop- 
ing the maximum chemical resistance. 


MATERIALS & METHODS 
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0.C, Arc Welders Provide Many Advantages 


New Model GA Wasp direct current 
arc welders, available in 150- and 200- 
amp sizes, have been announced by Air 
Reduction Sales Co., div. of Air Reduc- 
tion Co., Inc., 60 E. 42 St., New York 17. 

Designed to further advance the effi- 
cient performance of the Wilson line, the 
volt ampere characteristics of these ma- 
chines make them especially suited to 
dc. straight polarity Heliwelding with 


Thor-Tung. Excellent commutation at all 
settings, plus the advantages of self- 
excitation and split-pole, cross-field de- 
Sign are said to provide good operation at 
all current settings. 

Continuous overlap from each current 
range to the next provides a wide, un- 
broken range of welding current—30 to 
250 on the 200-amp welder and 20 to 
185 on the 150-amp machine. 


New Materials and Equipment coninvec 





This d.c. arc welder is available in 150- 
and 200-amp sizes. 








Here the new rivet is shown before and 


after driving, along with a cut-away. 


Blind Rivets Provide Increased Bearing Area 


Huck Manufacturing Co., 2480 Belle- 
vue Ave., Detroit 7, has added a low 
silhouette, large diameter head blind rivet 
to its line of permanent fasteners. These 
blind rivets, according to the company, 
provide an increased bearing area when 
fastening thin or soft materials to metal 


frameworks. The rivets are used for foil, 
plywood linings or floors, Masonite of 
Bristol board panels, insulation, etc. 

The fasteners are available in both 
aluminum and steel in either the R949 
(Pull Through) or R974 (Self Plugging) 
types in 14-, 3/16- and 14-in. dias. 








New Polyester Resins Withstand Temperatures to 500 F 


American Cyanamid Co., 30 Rockefeller 
Plaza, New York 20, has announced the 
development of three new polyester resins 
that are said to withstand prolonged tem- 
peratures up to 500 F without losing 
strength. These new plastic resins are 
based on the company’s newly developed 
triallyl cyanurate, a monomer which the 
company is at the present time making 
available to manufacturers for pilot plant 
use. 


The new resins, reinforced by glass 
cloth, will give flexural strength values 
during exposure at 500 F of from 30,000 
to 35,000 psi. They lose virtually none of 
their strength after more than 24 hr of 
continual exposure at this temperature. 
The best previously available heat resis- 
tant polyesters showed strengths of only 
15,000 to 20,000 psi upon initial exposure 
to 500 F. 

The resins will be marketed as PDL 


7-669, a general purpose resin; PDL 
7-680, a fire resistant (self-extinguishing ) 
resin containing antimony trioxide; and 
PDL 7-679, a crystalline resin for im- 
pregnating mat or cloth. 

These new resins are expected to find 
valuable applications as light weight, heat 
resistant airplane parts, as durable oven- 
wear for bakeries and the home, and other 
applications where plastics currently 
available cannot be used. 








This carburizing box features V-type sup- 
porting skids. 
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Improved Carburizing Box Features V-Skid 


The Stanwood Corp., Chicago 39, has 
incorporated V-type supporting skids for 
a popular type carburizing box. Users who 
have already tried these improved boxes 
on numerous applications report substan- 
tially better support for heavy loads under 
high temperature use. The new construc- 
tion has also resulted in improved air 
circulation over the bottom of the box. 

The sides of these boxes are rolled 
plate for extra strength, less weight, and 


more space for parts. Expansion and con- 
traction, resulting from fluctuating tem- 
peratures, is uniform from top to bottom 
and is said to add many hours of service 
to the life of the boxes. An additional 
strength factor is achieved through the use 
of rounded rather than welded corners. 
All necessary welding is gas tight. 
One-piece combination cast bottoms and 
legs are available for extra-heavy loading. 
Sizes are available for many applications. 
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Gammometer Utilizes Newly Introduced Cell 


The Ohmart Corp., 2347 Ferguson Rd., 
Cincinnati 38, has announced the addition 
of the Model AH-1 Gammometer to their 
line of radiation measuring instruments. 
As in their other instruments, the new 
model utilizes the newly introduced, ex- 
clusive Ohmart Cell (in which radioactive 
energy is converted directly into electrical 
energy) as the radioactive element. 

With the use of this cell, the need for 
a high voltage power supply is said to be 
entirely eliminated. The result is an in- 
strument which is dependable and simple 
to operate. No longer is it necessary to 
operate and maintain complicated equip- 
ment. The cell is so designed that samples 
are placed in a well within the cell, 
resulting in maximum precision—since the 
quantities of activity measured are much 
larger than when slides must be prepared 


The advantage of direct readings also 
contributes to increased accuracy. 

With the introduction of the new in- 
strument, the company now offers a line 
of Garamometers to meet a wide range of 
needs, with ranges from as low as 0.1 
microcurie to 10,000 microcuries full 
scale, calibrated in terms of radium 
(standard), iodine-131, or cobalt-60. For 
measurement of ambient field intensity, 
the units are available calibrated in mil- 
liroentgen per hour from 0.1 to 10,000 
mr/hr full scale. These and other instru- 
ments are finding many applications in 
scientific and laboratory work, in medicine 
for dosage preparation, in the following 
of chemical processes and liquid level 
measurement, and in the detection of 
radioactive contamination of public water 
supplies. 








This gammometer features a new type cel! 
in which radioactive energy is converted 


directly into electric energy as the radi 
active element. 








This improved, low-cost universal testing 
machine has a capacity of 120,000 1d. 


Low-Cost Universal Testing Machine 


An improved, low-cost universal testing 
machine of 120,000-lb capacity has been 
announced by Baldwin-Lima-Hamilton 
Corp., Philadelphia 42. The new Model 
120-H, like the 12-H announced earlier in 
1951 and the 60-H, has many of the fea- 
tures of larger Baldwin testing machines. 
One is that the hydraulic loading unit is 
separate from the indicating and control 
unit, which isolates recoil from breaking 
test specimens and permits adjusting max- 
imum or lazy hands with minimum drag. 

High rigidity is provided in a two-col- 
umn design with 15 in. of clear lateral 
space between columns. This gives easy 
access to test specimens and simplifies ob- 


servations. Load (either in tension or com 
pression) is applied upward by an in- 
tegrated piston and elevating cage consist- 
ing of the table, two uprights and upper 
gripping head, all of which have a 6-in 
power stroke. Loading speed can be varied 
infinitely between 0 and 2 in. per min 

Load indication is a function of th 
hydraulic pressure in the loading cylinder 
which is a lapped ram construction wit! 
out packing. Indicator dial is 16 in. in 
dia. Bourdon gages for the indicator are 
precision Emery type, with accuracy within 
1% or one dial division, whichever 1s 
greater. A standard company recorder can 
be used with the machine if desired. 








Vinyl Primer for Use on Rusted Steel Surfaces 


The U. S. Stoneware Co., Akron, has 
announced the availability of a new viny! 
primer, Tygorust, specifically developed 
for use on rusted steel surfaces without 
the necessity for previous preparation 
Easily applied by brushing, spraying ot 
dipping, the primer dries hard and can 
be overcoated in a matter of minutes. It 
is said to adhere tenaciously to rusted 
steel, damp or dry, and can be used with 
any type of finish coating—particularly 
vinyls. 
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Under exaggerated test conditions, 
Tygorust has been brushed and sprayed on 
damp rusted panels, and also brushed on 
dripping wet rusted panels, with com- 
pletely satisfactory results. Dry, rusted 
steel has been successfully primed without 
even wire-brushing, according to the com- 
pany. For maximum results, of course, 
the surface must be free of grease and oil, 
and loose scale should be removed. 
Despite the fact that the primer is fast 
drying, it can be applied to old, oxidized 


paint films (bituminous coatings ¢x 
cepted) without lifting or bleeding anc 
can be safely overcoated with vinyl, nitro 
cellulose, alkyd and oil-based finishes 

Indication of the adhesive and 
inhibitive properties of the new pri 
finish coated with Tygon paint, is av 
ble in the results of 120-hr salt spray) 
tests wherein previously rusted steel | 
els showed no evidence of rust creep2s' 
along the scorings. 

(More News on page 132) 
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‘PRESSURE FORMABLE SHEET 


More than plastic! More than rubber! Boltaron (6100 Series) 
combines many of the advantages of both these versatile materials 


Amazing Formability — Heat Boltaron sheet 
to approximately 300°F. Use low-cost molds of 
wood, metal, or composition — simple or complex 
shapes... low-pressure or vacuum forming 
equipment for shallow draws, simple plug and 


ring methods for deeper draws. 


Tremendous Impact Resistance — A blow that 
will dent sheet metal or shatter metal castings 
will leave Boltaron unharmed. A Boltaron tote 
box can be dropped from a second-story window 
without injury. 


Variety In Color, Size, and Thickness — 

Boltaron can be produced in any color or shade, 
and in mirror, matte, and grained finishes. 
Colors won’t scrape off because they are an 
integral part of the Boltaron sheet. Boltaron is 


available in standard sheets of 32“ x 62” and 


35“ x 72”. in thickness from 1,32” to | 2“ 
Thorough technical service on Boltaron 
is ready for your use at the Bolta Engi- 
neering Laboratories. 


Service and More Service — Bolta’s designing 
and engineering staff, backed by many years of 
experience in the plastics field, is ready to work 
with you! 


A special fabricating laboratory is in operation 
at the Bolta plant in Lawrence, Mass.. for your 
benefit. Special molding and cutting techniques 
have been developed. 


All this engineering is available to you so that 
you can make the most efficient use of Boltaron. 
If you do not do your own fabricating, Bolta 
can give you the name of a qualified fabricator 
in your vicinity. 

Let us answer your problem — Write today 
for illustrated brochure: Department 302, 
BOLTA, Lawrence, Massachusetts. 
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BOLTARON (6) 
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Our Custom Molding Division specializes in injection and compression molding 


of all types. Write direct to this Division for full information 
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Only a small part of the complete order for a 

special critical application is shown in the photo above. 

Produced from Type 304 plate, these large sections 

(2%%"' x 115%" x 79%s"') were abrasive edge cut, 

the holes were rough machined. | 

Our customer, as so many others, depended on Carlson 

a specialized cutting facilities to meet exacting specifica- 
tions in minimum time and with no wastage. 

Stainless steel plate items for critical application 

are being produced at G. O. Carlson, Inc. for all seg- 


ments of the defense effort in record quantities. 


Stainless steel is our only business ...and we know it. 


— a ee 











ARLSON, ic. 


Stainless Steels Exclusively 
200 Marshalton Road, Thorndale, Pa. 
PLATES e FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish) 





District Sales Offices and Warehouse Distributors in Principal] Cities 
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Copper and Aluminum-Clad Lani. 
nated Plastics 


Two well-known grades of Insurok 
laminated phenolic—T-725 and T-g))_ 
are now being offered as copper-clad an, 
aluminum-clad sheets by the Richardy, 
Co., 2765 Lake St., Melrose Park, }I| — 

According to the company, these mety) 
clad laminates can be printed and etched 
to produce printed circuits for use jy 
radio, television and many other electric,| 
assemblies. The metal foil is bonded 
the laminate, under heat and pressure, an; 
provides unusually high strength for thi 
class of material. The electrical Properties 
of Insurok are said to remain unimpaired 

Sheets are available in 36- by 42.ip 
sizes, in thickness from 1/32 to 3/32 in 
inclusive. The nominal thicknesses of 
metal foils available from stock are 11 
and 3 mils. Sheets can be furnished with 
metal covering on one side or both sides, 
and certain special combinations, made t 
meet specific needs, are available 9 
request. 


Printed Resistors Provide Close 
Tolerance Reproduction 


Printed resistors and resistance films o! 
the carbon composition type, ranging i 
value from 25 ohms per sq in. to | 
megohm per sq in., are now being pr 
duced by semi-automatic methods 
Glass Products Co., 6911 §. Chicago Ave., 
Chicago 37. Wattage dissipation ratings 
of these resistors are from 1 to 5 watts 
per sq in. of film deposit, depending upon 
the heat conducting and operating tem- 
perature characteristics of the base ma 
terial upon which they are printed. 

Silver ink terminals are provided with 
these resistors, if desired; printed insula- 
tion is provided, where desired; and water 
repellent materials are incorporated int 
the insulation formulation. 

According to the company, good aging 
properties are a characteristic of thes 
resistors; a change of +3% can be anti 
cipated in one year’s storage, and heat 
aging for 72 hr at 350 F_ produces 
changes under 2% of original value 

The company has made large produ 
tion runs of printed resistors on phenoli¢ 
laminate sheets in which 600 resistom 
were printed simultaneously on one sheet 
and these were all held within +10% 
of nominal value. The principal as¢ 
materials used by the company are special 
paper-base phenolic laminates and 125s 
and ceramics in special applications. Re 
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HIGH DRUM CLUTCH 


Fig.2 HUB and BACK PLATE 


MEEHANIT 


MARCH, 


in the New Unit Rig Drawworks Drum Clutch 


MEEHANITE, CASTINGS MEAN 
DEPENDABILITY - QUALITY 


AlR-O-MATIC 





The proof that in important new designs and im- 
proved products such as the U-20 Unit Rig (Fig. 1) 


, 
manufactured by Unit Rig Company, Tulsa, Okla- 
homa, Mee hanite c astings are regularly meeting rigid 
specifications i is quickly provided by this example... 


A feature of the U-20 Rig is a 30-inch Air-O-Matic 
clutch vital to its smooth dependable operation. In 
this clutch the following Meehanite castings are 
specified : 


R Casting Problem To A MEEHANITE FOUNDRY 
American Brake Shoe Co. . $ * 
The American Laundry Machinery Co. Rochester, New York 
Atlas Foundry Co. con & al aie . Detroit, Michigan 
Banner Iron Works . . . 6 ("Fle 0 enh Sk. Sent 
Barnett Foundry & Machine Co. Irvington, 
E. W. Bliss Co. Mich. and Canton, O 
Builders Iron Foundry Providence, Rhode Island 
Compton Foundry Compton, Calif. 
Continental Gin Co. : Birmingham, Alabama 
Crawford & Doherty Bewiary oe . Portland, Oregon 


Mahwah, New Jersey 


Hastings, 


The Cooper-Bessemer Corp. > 2 « Verssie Ohio and Grove City, Pa. 
Empire Pattern & Foundry Co. . Tulsa, Oklahoma 
Forrel-Birmingham Co., Inc. Ansonia, Connecticut 


Florence Pipe Foundry & Machine Co. 
Fulton Foundry & Machine Co., Inc. 


Florence, New Jersey 
Cleveland, Ohio 


General Foundry & Manufacturing Co. Flint, Michigan 
Greenlee Foundry Co. ‘ site bee . Chicago, Illinois 
The Hamilton Foundry & Machine ‘Co. by oe te Hamilton, Ohio 
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Fig.3 FLOATING PLATE 


New Jersey” 












@ HUB ond BACK PLATE 
@ FLOATING PLATES (3) 
@ PRESSURE PLATE 





Fig. 4 CLUTCH ASSEMBLY 


1. Hub and back plates (Fig. 2) 
2. Floating plates (Fig. 3) 
3. Pressure plate (Fig. 4) 

To these components Meehanite castings con- 
tribute high strength, good anti-friction properties, 
machinability and uniform high quality. 

For proof that Meehanite castings can improve 
your product write for the Meehanite Handbook. 


Hardinge Company, Inc. . .« «© © «© « New York, New York 
Hardinge Manufacturing Co. York, Pennsylvania 
Johnstone Foundries, Inc. iad « & Grove City, Pennsylvania 
Kanawha Manufacturing Co. Charleston, West Virginia 


Lincoln Foundry Corp. . Los Angeles, California 


E. Long Ltd. . ‘ Orillia, Ontario 
Otis Elevator Co., Ltd. . : Hamilton, Ontario 
The Henry Perkins Co. . . Bridgewater, Massachusetts 
Pohiman Foundry Co., Inc. Buffalo, New York 
Rosedale Foundry & Machine Co. Pittsburgh, Pennsylvania 
Ross-Meehan Foundries . Chattanooga, Tennessee 
Shenango-Penn Mold Co. Dover, Ohio 
Sonith Industries, Inc. Indianapolis, Ind 
Standard Foundry Co. ; Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co. Denver, Colorado 


Traylor Engineering & Mfg. Co. . Allentown, Pennsylvania 
Valley tron Works, Inc. so ; tel «) oma Ge teen 
Warren Foundry & Pipe Caiperation « e« e Phillipsburg, 


Minnesota 
New Jersey 


**This advertisement sponsored by foundries listed above."’ 
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Engineering, production 

and economic advan- 
tages obtainable with | 
forgings are presented | 
in this Reference Book on _ 
forgings.Writeforacopy. \ 


' 
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Never underestimate the preference 


° of users of your product for the 


. factor of greater safety that is 


DROP FORGING 
ASSOCIATION 


605 HANNA BLDG. + CLEVELAND 15, OHIO 
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inherent in forgings. This factor 
of greater safety results from 
toughness and strength, in cor- 
rect proportion, as found only 
in closed die forgings. Consult 

a forging engineer about 
the mechanical properties 
required for your product. 


2 Please send 60-page booklet entitled “Metal 
2 Quality —How Hot Working Improves 


Properties of Metal’’, 1949 Edition. 


= Compony 
: Address 
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sistance elements for potentiometers and 
rheostats are also printed by methods sine 
lar to those employed in the printing , 


° of 
resistors. 


New Washing and Metal Treatin 
Machine Features High Capacity 


Currently being offered by Indusirig 
Washing Machine Corp., New Brunswick 
N. J., a new washing and‘ metal treating 
machine features a high capacity of x 
sq ft of work per min. 

The four operations performed a 
matically by the machine are, in order 








This washer features a high capacity 0} 
36 sq ft of work per min. 


phosphatize—clear water rinse—chromic 
acid bath—and drying. These are said to 
impart to the work an excellent surface 
for spray painting, resulting in a m 
longer painted life. 

Other benefits claimed are the elim 
nation of paint peeling and the reduction 
of paint-fault rejects. 

Designated as Model OM 20 X 34-W- 
CWR-CAR-D, the machine measures + 
by 6 by 7 ft high and utilizes existing 
steam line for heating solutions. 


Temperature Sensitive Resistor 
Paints for Many Uses 


Currently being offered by Micro-C” 
cuits Co., New Buffalo, Mich., as an ec 
nomical solution to problems in control 
measurement and compensation involving 
temperature, mew temperature sensitive 
resistor paints are said to have wid 
possibilities in many types of circu! 
Some general uses for the paints are: 
temperature compensation; time-delay d¢- 
vices; temperature measurement and tem: 
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THIS RECORD SPEAKS FOR ITSELF 


30 Years’ Production 
of MOLDED PLASTICS 


for one of our customers! 
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Phenolic body parts by AUBURN 


220 Different Parts 


Ever since 1922 AUBURN has been producing 
molded plastics for the EASTMAN KODAK COMPANY. 
During this period 220 different custom molded 
parts have been delivered, each with a different 
of engineering problem—each with a different solu- 
tion—in compression molding, transfer molding, 
injection and extrusion. 





In a field as highly competitive as molded plastics, 
performance such as this for one of America’s fore- 
most corporations speaks for itself. We feel that 
some of the reasons have included: 


® Versatility in producing parts that have met both 
volume and precision specifications in any plastic. 


Y. ® Steady expansion of facilities and modernization 
3 of equipment. 


ng ® Research and organizational instruction to insure 
that standards of quality control are maintained. 


® Consistent “on schedule” delivery. 


® Ability to take the initiative in improving product 
design, reducing the cost to the customer. 


A dependable subcontractor, AUBURN 
molds any material by any modern 
molding method. Complete tool and 
die-making facilities are main- 
tained. For the complete story 
of AUBURN, write for free 
booklet. 






Auburn Button Works, inc. 


300 McMaster Street, Auburn, New York 
Founded in 1876 Telephone 3-5320 
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BEARING 
PERFORMANCE | 


Cut maintenance costs... 
Reduce shutdown time... 
Increase production... 


MORGANITE 


SELF-LUBRICATING 


CARBON BEARIN 


APPLICATION: Extensive—from food le 
machinery and guided missiles, to 


household appliances and steel mill i 
equipment. f 


DESIGN: Manufactured to specifica- 
tion to exactly meet your requirements. 
For inaccessible locations, sealed | 
mechanisms and unusual operating j 
conditions. t 


CHARACTERISTICS: Self-lubricating 
action is derived from the inherent | 
nature of the material. Thus will not — | 
warp, contaminate or impart taste or 3 | 
odor. Unaffected by high temperatures. | | 


s 
ECONOMY: Morganite is self-polish- | | 
ing and self-lapping, eliminating costly | Sweets Product 
finishing. '- Design File for 


further details. 
see our 
CATALOG 
TED 
pncoRPORA 
LONG ISLAND CITY 1, NEW YORK 


Coll or write for 
recommendations 
on specific 
problems, or 
request illustrated 
literature. See 
our bulletin insert 
published in 








SWEET S File 
(er PRODUCT BELICmIRS 











MOTOR 
ond GENERATOR BRUSHES and CARBON PILES 
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perature control; direct contro! of large 
relays and small motors; and as g¢,,. 
resistors to prevent high inrush Currents 
to filaments and condensers, 
General characteristics claimed fo, , 
new materials are: 
Any power rating appears to |. 
possible. 
Low cost compared with cost of 
current devices. 
Resistances from hundredths of ap 
ohm to hundredths of megohms. 
No time-lag observed to date. 
The coefficient is larger at low tem. 
peratures than at high temperatures: 
wide range of coefficients can be 
made. 
Resistance at 300 F can be as loy 
as 1/30 of resistance at 70 F 
Best stability is currently 
with lower resistance changes 
Very low and very high temperatures 
have been explored  incompletel; 
but 500 and 600 F paints have bee 


made 


Nickel-Free Electrode for Cast Iron 


To meet the double problem 
widely increasing use of welding in t 
maintenance, repair and salvage of 
iron parts on the one hand, and 
tremely critical shortage of nickel 
other, a new nickel-free electrode for 
iron, EutecTrode 27, has been annou 


by Sutectt W elding Alloys Cort [ 





ing, N. Y. 
While the new rod does not rep 
Let us try to help you! In the supplies of nickel-bearing electrodes on all appli 
; . tions, it is said to offer an extremely hig 
steel that are available, we can often find a ™ 
tensile weld with a uniform amount 
type of steel that will answer your particular carbon in the deposit so that the deposit 
; ‘rial is similar to a high tensile, hig 
purpose. Call one of our salesmen the next material is similar to a nigh . 
: A carbon steel, thereby increasing the 
time you are faced with a steel supply prob- strength of the weld. 


lem. Our experience and resources may fur- 


nish your solution. 














Pocket-Size Tester for Nonferrous 


UNITED STATES STEEL SUPPLY DIVISION Surfaces 
UNITED STATES STEEL COMPANY Dechods ledusteies. Inc. 12129 ! 
HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. . WAREHOUSES COAST-TO-COAST ton Ave Detroit 3. has perfected 


BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE ~ MOLINE, ILL. - NEWARK 
PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - TOLEDO - TULSA - YOUNGSTOWN 


technique for testing surface hardn 
nonferrous extrusions, castings, ma‘ 
parts and fabrications 

First of its type to be manufactu: 
this country for the exclusive use of 
ferrous material, this pocket-size sur'ace 
hardness testing instrument weighs 





UNITED STATES STEEL 
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FREE. Send for illustrated 20-page mainspring guide 
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to better product design and performance ... 


+ 


++ —-+—-+-+-+-4-+ 4+ 
+ ++ + +++ 
+++ > 
$—+-4+-4-+-+4 ++ 
++ + +++ 
++ + 4 
+++ 


$+4+++4 +444 
+44 
+-+4 


444-44 4-4-4 
4+4+-+4++++4 
+ +44 4 
+++4 
+++ 4 


+ +> ++ +> 


+++ —-+-4-4—-4—4- 


souoess>>-. 


++ + 
+--+ 4+ + + + ++ 


$+ +-+-+-+ +++ 
++ ++ ++ ++ 
+4 +44 +--+ + -+-4—-4 


+ >—-++-4-4—+> 
$t+++++4++4+- 
+++ 
+ ++ 


go 
- s ™! 
at 


Position 


rm Name 


Address 


into your product 


DO YOU HAVE A PRODUCT THAT REQUIRES A FLAT SPRING? 
For superior design and performance of that product, inquire about 
Sandsteel CROSSCURVED Mainsprings. The crosscurving allows us of 
longer, thinner springs, giving more flexibility of design and a far 
more even delivery of energy. Take advantage of a quarter century of 
Sandsteel mainspring know-how, and consult us regarding your spring 
requirements. Write for informative brochure ... without obligation. 


SANDSTEEL SPRING DIVISION—SANDVIK STEEL, INCE 


General Offices and Main Plant: 145 Hudson Street, New York 13, New York 
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Partial list of products using 
Sandsteel springs 


Watches 
Clocks 
Wall Clocks 
Alarm Clocks 
Employee Time Clocks 
Stem Wound Automobile Clock 
Oven Clocks 
Watchmen’s Clocks 
Motion Picture Cameras 
Motors 
Outboard 
Portable Saw 
Power Lawn Mowers 
Office Machines 
Calculators 
Computers 
Comptometers 
Typewriters 
Timing Devices 
Parking Meters 
Switches fer Washing Machines 
Electric Time Switches 
Instruments 
Tachometers 
Altimeters 
Gauges 
Electric Meters 
Recording Devices 
Earphones 
Eyeloupes 
Television Aerials 
Vending Machines 
Reels (return mechanism) 
Toys 




















NOW! Pangborn Stock Units 


for Blast Cleaning 
Dust Control 


Precision Finishing 


Ideal for 
maintenance 
and many other 
jobs, including 
removal of rust, 
dirt, scale, etc. 
Economically 











cleans large 
objects like 
tanks, bridges, structural 
work before painting. Six sizes, stationary 
or portable, from... . $170.00 and up. 










angborn industrial 
type Unit Dust Col- 
lectors trap dust at 
source. Machine 
wear is minimized, 
housekeeping and main- 
tenance costs reduced. 
Solves many grinding 
and polishing nuisances 
and material losses. 
Models from 


$286.00 and up. 





Removes scale and 
directional grinding 
lines . . . prepares 
surfaces for plating 
and holds tolerances 
to .0001"! Liquid 


blast reduces costly 







hand cleaning and 
finishing of molds, 
dies, tools, etc. 
Models from 


$ 1410.00 and up. 


Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” x 
36" in size. Cleans 
metal parts, re- 
moves rust, scale, 
dirt, grime, paint, 
etc., in a few seconds. Saves money all year 
‘round. Models from . . 





Look to Pangborn for the latest developments in Blast Cleaning and Dust Control equipment 








ra for more PANGBORN CORP., 
i information 
| Blast Cleaning 

1 Cabinets 

! ) Blast Cleaning Name 
! \—, Machines 

' ) Unit Dust Company 
i ‘1 Collectors Address 
i [ Hydro-Finish 

— Cabinets City 


MAIL 
COUPON 
FOR DETAILS 


1700 Pangborn Bivd., Hagerstown, Md. 


Gentlemen: Please send me more information on the equipment : 
I've checked on the left. To be used for ' 


Zone... . State 


fos caus cam com mm cue cm Gu cum emms tbs ik eas shes ev ues wh a ll 
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$319.00 andup. 
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This pocket-size surface hardness teste 
opens a new approach to quality contro] 


than 5 oz. and measures under 5 in, jp 
length. 

Outstanding features include direct read. 
ing scales, one incorporated accurately 
correlated numerical equivalents of the 
Brinell 500-kg, 10-mm Ball Testing 
Equipment and the Metalometer scale. 
The Metalometer scale is graduated num. 
erically in 100 equal divisions and is to be 
used as a comparator for all accepted non. 
ferrous master specimens. 


on . O&O BP 


Heavy-Duty Cleaner for Use in 
Pressure Washers 


Developed especially for use in pres 
sure washers, Kelite Formula 973 is a 
heavy duty, non-foaming cleaner of brass 
iron, steel, bronze, magnesium and 4! 
other metals except aluminum and alumi 
num alloys. 

The new cleaner, offered by Kelite 
Products, Inc., 3401 W. Touhy Ave. 
Chicago 45, is said to have exceptional 
penetration and oil emulsifying abilities 
Its repression powers keep hard water 
scale from forming and will eventually 
remove old deposits already formed. Good 
rinsing properties are also said to be in- 
corporated into the cleaner. 


. 


Fast-Drying Black Primer Has Good 
Adhesion 


The United Lacquer Manufacturing « 






1001 W. Elizabeth Ave., Linden, N. J 
has announced a new fast-drying black 
universal primer, which clings even 

polished chromium, stainless steel, zinc Of 


glass, establishing a base that anchors 4 


protective coating. Without such a coat 


MATERIALS & METHODS 








experienced Foundrymen Know— 


No matter how large or small, heavy or light your 

castings, Pangborn Rotoblast can clean them faster, better and 
cheaper. There’s a model and type of Rotoblast unit for every 
application! 


Whether your cleaning requirements call for a Rotoblast Room, 
Table, Barrel or Table-Room, you’ll save money five different 
ways: Labor costs go down because one Rotoblast machine 
and operator can do as much as a two-man crew and old-fash- 
ioned equipment. One Rotoblast machine often replaces five or 
more old machines, saving space. Rotoblast cuts cleaning 
time up to 95.8% over old-style methods. Cutting tools /ast 
up to % longer on work cleaned with Rotoblast. And only 
15 to 20 h.p. is required for Rotoblast, compared to 120 h.p. for 
old-fashioned equipment. 


Get the facts now on how Pangborn can speed production 
and increase profits for you. Write for free Bulletin No. 214 
to: PANGBORN Corp., 1700 Pangborn Blvd., Hagerstown, Md. 


OVER 28,000 PANGBORN MACHINES SERVING INDUSTRY 


Look to Pangborn for the latest developments 
in Blast Cleaning and Dust Control equipment 


* Trademark of the Pangborn Corporation 


BLAST CLEANS 
CHEAPER 


with the right equipment for every job 





WITH 


HITCHINER 


PRECISION INVESTMENT CASTINGS 


COST 1s revucep 
QUALITY 1s maintained 





PLANT CAPACITY 


IS INCREASED 





for G. L. Brownell, Inc., Worcester, 
Mass., manufacturer of gear driven 
twisting machinery for textile mills 
since 1881. 


"This company is gle 
sous to keep the 
poet oduct 


quality of its pr 


up but equally desirous 
8 a ACTUAL SIZE 
to utilize any 
keep the 


techniques to 
price of its 


product as low as possible. 


> 


in manganese pronze- 


Two advantages have 


‘ece has been & : ee 
on P aatty and productive capacity 
the q , 


d due 
been increasw” sian? 
ell shop has tion. 
ss marian this part from its produc 
to rem 


The Pp 


resulted. The cost of 
educed while maintaining 


i _ Brownell, Inc. 
letter from Carl R. Brownell, President, G. L 
From a letie 








Added to all these advantages is the improved appear- 
ance inherent in precision investment castings. Ask 
| Hitchiner how to solve your investment casting problems. 


i Send your drawings for complete engineering analysis 
and recommendation. 


To learn more about Hitchiner precision investment 
castings send for this free informative folder. 





HITCHINER Manufacturing Company, Inc. 


| MILFORD 3, NEW HAMPSHIRE 


Sales Office: 967 Farmington Ave., West Hartford 7, Ct. Representatives in principal cities. 
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ing, military instruments, devices and 
weapons tarnish and otherwise are ten. 
dered useless by atmospheric conditions 

This vinyl plastic-base primer, VB 2g) 
is said to adhere well to brass, chromium, 
stainless steel, aluminum, zinc plating and 
molded phenolics. Its extreme flexibility 
allows parts to be formed, extruded oF 
blanked after they are finished. 

VB 282 dries in 15 min., thereby elim. 
nating need for baking the primer cogt, 
and making possible more productive yse 
of a factory's finishing facilities. Other 
advantages claimed are: it can be applied 
by dipping or spraying, and it is resist. 
ant to salt spray, humidity, abrasion and 
solvents. 


Testing Machine Performs Quick 
Compression and Crushing Tesis 


Accurate compression and crushing tests 
can now be made quickly and easily with 
a low-cost, light weight, portable bhy- 
draulic compression tester offered by 
Labquip Corp., 4520 W. North Ave, 
Chicago 39. According to the company, 
the tester has been used with excellent 
results on metal, ceramic, wood and 
plastics parts; on paper boxes and other 
containers; and on soils, springs and 
similar materials. The machine can hk 
employed on inspection lines and in 


industrial laboratories, and is an adapta 
tion to industrial use of the apparatus 
widely used in the engineering soil test- 
ing field by government and _ military 


testing laboratories, colleges and universi 
ties and commercial and research testing 
laboratories. 

In this machine the load is applied to 
the test specimen through a hydraulic sys- 





This standard model tester has a capatit) 

of 350 lb under an operating pressure 0 

100 psi, but machines with capacities ¥P 
to 1000 lb can be supplied. 
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Air Connector 


Garbage 
Disposer Housing 


Carbon Pile Regulator 


OVER 25 YEARS OF EXPERIENCE 

gained in the exacting manufacture of 

precision automotive and aircraft parts 

is back of Thompson’s die and permanent 
mold castings. 


New opportunities for cutting costs of 
intricate parts are offered to ALL INDUSTRY 
by Thompson Products’ advanced developments 
in casting light metals in permanent mold and 
high-pressure dies. 

Stronger, more durable parts that require less 
machining and finishing have dependable uniformity 
that eliminate costly scrap loss. And where finishing is 
required, Thompson’s shop does the job better. 
Whether it’s an engine piston, a motor end 
frame, garbage disposer housing, carbon pile regulator, 
torque converter, launching barrel for a Bazooka, air connector or 
any one of many other parts, Thompson’s creative engineers 
will gladly show you where and how you can simplify 

your operations with light metal castings and save on costs. 


Write or call Light Metals Division, Thompson Products, Inc., 
2269 Ashland Road, Cleveland 3, Ohio and a competent representative 
will call to help you plan new parts or re-design old ones. 


2269 ASHLAND ROAD CLEVELAND 3, QHIO 
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to stem the tide of 713108, C805 


There is no quicker or surer way to conserve manpower 
and cut the cost of finishing, cleaning and surface prep- 
aration than with a Wheelabrator. This versatile airless 
blast equipment performs these operations in a fraction 
of the time needed for other methods. It will help you 
stem the tide of rising costs, just as it has in the appli- 
cations below: 


















REDUCED POROSITY FOR DIE CASTINGS 


At the Johnson Motor Division, Wau- 
kegan, Illinois, two Wheelabrator ma- 





chines returned their entire cost and made 
a 25% profit... in one year. In addi- 
tion, at least 40% of the porous castings 
that would have been “‘leakers’’ now pass 
the water test; minor imperfections are 
removed which previously required hand 
buffing; polishing takes less labor time 
and paint adheres more firmly. 











DEFLASHING PLASTIC MOLDED PARTS 


A Wheelabrator now deflashes 50,000 
parts per hour at Smith & Stone, Ltd., 
compared to only 1333 pieces formerly 
deflashed by manual methods in the same 
time. It has decreased the use of costly 
broaches and effected savings sufficient to [a 












pay for itself in less than a year. 








WHEELABRATOR HAS UNLIMITED APPLICATIONS 


For example: Removing flux and spatter 
from weldments; Surface preparation for 
galvanizing, plating, rubberizing, enamel- 
ing, glass coating; Improving deep draw- 
ing operations; Etching steel mill rolls; 
Removing mica from molded rubber; 
Cleaning castings and forgings, to im- 
prove subsequent machining operations. 


WORLD'S LARGEST 
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tem actuated by compressed air, y 
connected to a convenient air source ; 
is ready for testing and no moll 
period is required. The load applied . 
the specimen is indicated on the dial 
a double proving ring. This iNg is used 
to obtain greater accuracy in the lee 
range in tests which involve large loads 
and to eliminate the necessity of changin 
rings for different tests. When the texts 
of the more sensitive outer ring js 
reached, the heavier inside ring is brought 
into action. This method, therefore, pe, 
mits taking advantage of the higher 
sensitivity of the outer ring withoy 
danger of overloading. The low range 
of the double proving ring is sensitive 
loads of 0.1 Ib. 

The load applied to the specimen js jp. 
dicated on the dial of the double proving 
ring. Complete stress-strain data can 
obtained by reading the proving ring dig) 
and the specimen strain dial at intervals 
during the test. An important feature j 
the ability to release the load instantan 
ously at any time during the test and 
thus keep the specimen intact for an 
measurements, photographs, drying or 
similar requirements. 


Leather-Like Plastics Finding 
Many Uses 


The development of a new leather-like 
plastic has just been announced by the 
General Tire .and Rubber Co., Akron 
Known by the trade name, Genhyde, the 
new product will be used in making hand 
bags, luggage, billfolds, camera cases, 
sample cases, and in novelty goods. 

Genhyde, which closely simulates 
leather in both appearance and feel ‘s 
available in many colors. 


Multiple Lock-Nut Fastener Offers 
Many Advantages 


Kaynar Manufacturing Co., Inc., 820 


16th St., Los Angeles, has announced 4 


completely new multiple lock-nut fastene! 





called Kaylock Gang Channel. Of small, 
compact design, the new fastener 1s said 
to be interchangeable with the standard 
type of anchor nut. 

Made of 24ST Alclad aluminum alloy 
to Army and Navy Air Force Specifice 
tions, the channel portion features * 


BUILDERS OF 
AIRLESS BLAST 
EQUIPMENT 


WHEELABRATOR & EQUIPMENT CORP. 








AMERICAN WHEELABRATOR & EQUIPMENT CORP., 538 S$. Byrkit St., Mishawaka, Ind. 
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METAL FINISHING 
PROCESSES 


*Reg. Trade Mark 
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ENTHONE Research Chemists 


are ready to find a solution 


Enthone, Inc., employs a great number of scientists, research technicians and men 
skied in the art of electroplating. 


These men are engaged in fundamental research to find out why solutions and 
processes react as they do. From this knowledge come improved or new processes 
to assist the metal finishing industry. 


In World War Il there was no completely satisfactory process for blackening copper 
and its alloys. Enthone scientists then developed the EBONOL* “C” process for 
producing jet-black, chemically stable adherent coatings. EKONOL “C” is used exten- 
sively for finishing defense materiel and has become the standard black finish for 
civilian goods made of copper or its alloys. 


Write for bulletin on EBONOL “C” as well as a check list of Enthone literature on 
over sixty products and processes for better electroplating and metal finishing. 


U. S. PATENT NOS. 2,364,993, 2,460,896, 2,460,898, 2,481,854. 








LRA ee SS 


442 ELM STREET 
NEW HAVEN, CONNECTICUT 


ELECTROPLATING 
CHEMICALS 





























IMPROVED 
SILICONE-BASE 


HEAT-RESISTANT 
FINISH 


Protects Stewart Warner's 
New Saf-Aire Wall Furnace 
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solve ite for dynamic proof 
SICC N’S amazing stability one 
a New Brochure now ready. 


Silicone-Base Finish is 


manufactured exclusively by 


MIDLAND 


INDUSTRIAL FINISHES CO. 


Waukegan, Illinois 


ENAMELS 
LACQUERS 


SYNTHETICS 
VARNISHES 
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any similar product ever produced. 


double-vertical wall, providing high “‘push 
out” resistance, plus maximum rigidity, 
thereby requiring less riveting for attach- 
ing. Its small nut size allows closer center- 
to-center spacing than ever before possible, 
and as it is claimed to be as narrow as a 
standard AN-366 anchor nut, it is possible 
to install this time and weight saving prod 
uct wherever standard anchor nuts 
used 

The inserts used are the Kaylock spring 
steel high temperature self-locking nuts 
which are said to never wear 


were 


out and 
weigh less than half the weight of most 
other self-locking high strength nuts. They 
are reported to be stronger than any bolt, 
to have high locking resilience, and to be 
impossible to damage by cross threading. 

Currently made in sizes ranging from 
8-32 through 14 in.-28 size, the fastener 
is obtainable in either regular hole spacing 
or to any special hole pattern. 


Stripping Oil for Tin and Terne 
Plating 


A new oil stripping medium developed 
by Archer-Daniels-Midland Co., 600 
Roanoke Blidg., Minneapolis 2, is said to 
offer important economies and improved 
results in the hot dip tin and terne plating 
industries. In contrast to palm oil and 
other traditional stripping oils which 
gradually decompose and isicrease in body 
and viscosity under high temperatures, 
the new material is said to be so stable 
that decomposition is negligible. After a 
continuous six months’ test, it still re- 
tained all the original properties required 
of a satisfactory stripping oil. No addi 





oil carried away as film on th 


made with the new medium has 


tions were necessary except to replace the 
finished 
product. 


According to the company, tin plate 


shown 
better enamel adhesion than obtained with 


the use of palm oil or other fatty trigly 
cerides commonly used. 


Stability of the new oil is brought 


about by mixing a highly saturated, nor- 
mally solid hydrogenated fatty glycerides 





This multiple lock-nut fastener is said to be 
narrower, lower, lighter and stronger than 











NOTCH-COIL Riles 
UP 
SILVER BRAZING 








Stress-relieved notch-coil preforms snap 
off coil, snap snugly around refrigerator 
gas strainers in one time-saving motion. 


STRESS RELIEVED notch-coil rings 
allowed automatic brazing of noxious 
gas strainers, raising rate from 60 to 480 
per hour ... costs slid from $3 to 80 
cents ... rejects were cut 95%. Stress: 
relieved rings assured a gas-tight bond 
under all conditions and eliminated the 
poor fill, spillage and costly alloy waste 
of previously used ordinary rings. Notch- 
coil eliminated tangling, distortion, 
breakage and sped up handling. Rings 
are job-engineered to fit. your needs in an) 
thickness and diameter in 4xtt, lap or gap 
design. Stress-relieved, notch-coil rings 
are made from Silfos and Easy-Flo wire. 


Machine-wound rings 
distorted when heat was 
applied, causing poor 
bond and spillage. Wide 
separation of ends pre- 
vented achieving requir- 
ed fill for a strong, gas- 
tight joint. Brazing costs 
with this method were 
prohibitively high. 


Stress-relieved preforms 
maintain —.001 -inch tol- 
erence throughout heat- 
ing cycle, requiring 
minimum amount of alloy. 
Leakage dropped to less 
than .5%. Solder flows 
evenly into joint for com- 
plete fill, eliminating 
spillage and waste. 





LUCAS-MILHAUPT™ 


ENGINEERING COMPANY 


EY 
5055 S. LAKE DRIVE, CUDAHY, WIS. & 


Suburb of Milwaukee 


MATERIALS & METHODS 































Figure on PHENOLICS 


to keep “juice” on the job 








CABLE JACKET 
Picker X-Ray Corp. 










POWER 





PIMING LIGHT 


Sun Electric ¢ orp. 







































TRANSFORMER 
SWITCH FRAME 
McDonald Mfg. Co. 


AUTO IGNITION PARTS 


Mallory Electric Corp. 





..-plan to use custom-molded DUREZ 





Designing the properties you want in- meet modern industrial requirements 
to electrical and electronic products is Dielectric strength of these compounds 
N part a matter of selecting the right is as high as 450 (V/M-ST), and 
electrical-grade Durez plastic. Good power factor as low as .02 (1 ke. con- 
judgment at this point can be expected ditioned 48 hrs. at 50°C.) 
to pay off automatically in cost econo- The electrical types are among 
mies, product performance, and proht. the more than 300 Durez molding 

Being phenolics, these plastics pos- compounds that offer you the right MOLDING COMPOUNDS | 
sess the toughness, dimensional stabil- properties in the right degree for your a 

strous finish, and resistance to product. Your custom molder can help INDUSTRIAL RESINS 

heat, oil, and moisture required in you apply them. His knowledge and co ae NC ROO 
numerous forms of electrical service. equipment are of value in holding PROTECTIVE COATING RESINS 

These phenolics are mineral-filled. down costs at numerous steps from ery 
hey have been developed by Durez blueprint to assembly and shipping. Our monthly ‘Durez Plastics News” will 
‘specially for these services, with ‘Technical counsel is readily available keep you informed on industry's uses of 
‘specihc electrical properties that will through the Durez field staff. Durez, Ask us to send a copy regularly. 


Durex Plastics & Chemicals, Inc., 1403 
Walck Road, North Tonawanda, N. Y. 
PHENOLIC PLASTICS THAT FIT THE JOB 
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WHAT ARE YOUR REQUIREMENTS : 


- 


aA) = 


nasea 


eevee Must your castings be 
hese Magnatlux examined ? 
ns bee . .UNITCAST DAILY 


4 PRODUCES CASTINGS 
MEETING THIS REQUIREMENT! 





These illustrations show 
examinations being 
made on quantity pro- 
duced and short run 
orders. Examinations 
may be made by wet or 
dry method, as well as 
Magnaglo particle in- 
spection. 





How extensively is this tool used by UNITCAST? It 
is used to determine, improve, and to maintain UNIT- 
CAST STANDARD OF QUALITY. Casting soundness 
is a prime requisite at UNITCAST. Magnaflux is used 
extensively here, as a spot check, even though customer 
specifications do not include the use of this additional 
quality control factor. Why not let your problems 
become ours to control, 


UNITCAST 


QUALITY STEEL CASTINGS 








Give us a chance to offer a “cast 
steel"’ answer for your parts problem. Our sug- 
gestions while your product is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9, Ohio. In Canada: Canadian-Unitcast 
Steel, Ltd., Sherbrooke, Quebec. 











UNITCASTINGS ARE FOUNDRY ENGINEERED 
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New Materials 
and Equipment 




















of iodine number not above 60 With « 
ester obtained from a higher monohy<; 
aliphatic alcohol with a higher fatty and 
The ester can be used in proportions of 
10 to 35%, depending upon the Proper. 
ties desired for the particular Operation 


Metal Fastener Conforms to Holes 
of Varying Diameters 


Elastic Stop Nut Corp. of Americs 
2330 Vauxhall Rd., Union, N. J., has ap. 
nounced an all-purpose, pressed fit metal 
fastener which is said to have a capaci 
to conform to holes of varying diameter 
because quick recovery inherent in thy 
Rollpin design permits it to pick up ; 
normal tolerance spread. This characteris 
tic also allows the fastener to join sever 
pieces together much as a rivet—with t! 
important added advantage of being 
one-man operation to assemble or disa 
semble. 

The Rollpin, in the ring gage, h 
tight against the walls. It thus can pic 
up backlash, as in linkages, to avoid \ 
chatter and to give a constantly tight | 
series of linkages. 

Designed to provide industry with \ 
replacement for the variety of dowe 
pivot, tapered and grooved pins, most o! 
which require secondary fastening 
vices, the new fastener has given indus 
trial engineers and designers a high-pres 
sure, shake-proof fastener that is said t 
eliminate expensive hole-reaming opera 
tions. 


Higher Production Possible with 
Four-Point, Double-Action 
Toggle Presses 


A new series of four-point, double 
action, toggle-drawing presses, said to 
feature quick advance and return speeds 
and good accessibility for maintenanc 
purposes, has been developed by &. # 


Bliss Co., Canton, Ohio. The new press¢s 
are specially designed to meet the need 
of the automotive and allied industri¢ 


by making possible higher production 
rates for large-area drawn stampings. 
Greater production rates have 
made possible through use of the Edd; 
Current Chitch, which provides for quick 
approach to the work, slow-down to gv 
proper drawing speeds, and quick return 


MATERIALS & METHODS 





Why G-E 
rubber-phenolics mean 
greater serviceability 


eit 


vith an 
Dhy dric 
Y acid 
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Oper. 
ation 





oles 
Tita, 
$ an. Automatic 
neta! dishwasher impeller 
acit and silverware 
eters basket molded from 
shock-resistant G-] 
the 
rubber-phenolics 
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4 } 
Sd 
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Why was a General Electric rubber-phenolic compound 
selected to mold these automatic dishwasher parts? 

The G-E rubber-phenolic silverware basket has the 
required strength and resilience to withstand the 
continuous impact of dropped utensils and vibration of 
the operating dishwasher. In this case, rubber-phenolics 
eliminated dependence on brass and provided a 
lower-cost, more attractive part with longer service life. 

Actual tests show that the impeller, molded from 
G-E rubber-phenolics, has five times the shock 
resistance of the conventional phenolics previcusly 
used—thus minimizing replacement problems. Such tests 
also indicate that the rubber-phenolic impeller retains 
strength properties after continuous exposure to 
“a hot water and detergents. 


DESIGNERS! 
Specify G-E rubber-phenolics where greater 
serviceability at minimum cost is required. 


MOLDERS! 
G-E rubber-phenolics may reduce your finishing costs, 
satisfy your customers, open new markets for plastics. 


FOR COMPLETE DETAHS, just write to General 
bas, Nae es 7 Electric Company, Section H-1, Chemical Divisior, 
Ne el Pittsfield, Massachusetts. 


‘COR pol ow conf ence 272 | 
GENERAL @@ ELECTRIC 
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Microcast... 


CLUTCH PAWL 
Weight .43 Ib., 
approx. 2°’ long, 
1/2’ max. dia. 


READY TO USE 


The three Microcast parts 
shown above are being used 
virtually as cast, with only a 
finish grinding operation re- 
quired for completion. Made 
from AIS! 4615 carburizing 
grade steel, they are smooth, 
dimensionally uniform, and 
structurally sound as cast. 


MICROCAST is the precision 
process originated by Auste- 
nal Laboratories, Inc., for the 
production of castings of in- 
tricate design using the high 
melting point alloys where 
surface smoothness and dimen- 
sional uniformity are manda- 
tory, requiring little or no 
machining. 


FREE BOOKLET 


Write for fully illustrated 
literature describing 

the Microcast Process. 
Technical information, 
case histories, 

savings. No obliga- 


tion. Get yours today! 
Visit our Booth Ne. 552 


ASTE Show Chieage Mar. 17-2i2e4 


CUTS MACHINING 
COSTS ON NEW 
FARM BALER 


FRONT TWISTER 
ANVIL—Weight .1 Ib., 
approx. 5/16"' thick, 
2"' long, and 1 ¥/2°’ 


wide. 


BRO 
oY i 
PY PRECISION YS) 


owe 


REAR TWISTER 
ANVIL—Weight .125 
Ib., approx. 5/16* 
thick, 2°’ long, and 
1%*' wide. 


Precision Castings Lower Cost 


To effect considerable savings in 
machining costs on their new 
Automatic Wire-Tying Baler, 
Pennsylvania’s New Holland Machine 
Company wisely chose Microcast 
parts for three vital components. 
Also contributing to those savings 
was the complete development 
engineering assistance rendered by our 
Microcast Division, a skill developed 
through almost 25 years of 
pioneering in precision castings. 
Perhaps you have a similar problem 
coming up... why not get full 
Microcast information today? 


MICROCAST DIVISION 


AUSTENAL LABORATORIES, INC. 
224 East 39th St., New York 16, New York 
715 East 69th Place, Chicago 37, Illinois 
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New Materials 
and Equipme 





This press is said to make possible bighe 
production rates for large-area draw 
stam pings. 


speed to the top of the stroke. Even with 
comparatively slow drawing speeds, 1 
rapid press cycle is said to be possible 
The slow-down is accomplished by coo 
trolled slippage of the Eddy Current Drive 
Clutch through limit switches, which ca 
be adjusted to vary the speed of any por- 
tion of the draw cycle. 

There are three substantial cross-mem- 
bers in the crown which contains fout 
totally enclosed gears with integral eccen- 
trics for operating the plunger slide 
Crown sections beneath the gears form 4 
rigid tie member for the front, center and 
back tramsvertical sections. All gearing 
and toggle bearings inside the crown are 
lubricated by a cascade oil system. 

Provision has been made for pneumatic 
die cushions in the bed, or the bed can 
be fitted with a synchronized third motion 
if required. 


New Insulating Varnish Has Flexible 
Baking Cycle 


Insul-Film, a new insulating varnish 
with the advantages of the silicones, but 
less expensive, has been developed by the 
Electrofilm Corp., 7116 Laurel Canyon 
Blvd., North Hollywood, Calif. According 


MATERIALS & METHODS 





Van Huffel 

cold-formed metal shapes ae 
and tubing are basic 

in better # 





Whether hidden from sight doing a functional 
job or exposed to view just looking pretty, you'll find 





Van Huffel serving modern building construction 


needs in practically every nook and corner. 


Architects, designers and engineers, knowing 

the structural advantages and versatility of 

Van Huffel metal shapes and tubing applications, 
are continually thinking up new uses. 

Wherever strength without excessive weight .. . 

beauty without complicated assembly 

are necessary characteristics, Van Huffel is basic 


in better building construction. 


VAN HUFFEL § 


_ TUBE CORPORATION * WARREN, OHIO 


Naee™ 
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New Materials 
and Equipment 


Te 


to the company, the new Varnish ha 
many application advantages over othe, 
type insulations. It has excellen: solvent 
abrasion and _ insulation resistance, a, 
sesses good adhesion, and withstands 
severe vibration or shock. The ney 
material also has the advantage of , 
flexible baking cycle, 300 to 400 F {, 
approximately 1 hr, and can be sprayed 
brushed or dipped. 
Insul-Film is recommended for tempera. 
tures up to 400 F. Cost is $16 per gal. 
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Multiple Screw Extruders Compound, 
Extrude, Color and Pelletize 
The F. J. Stokes Machine Co., Phils 


delphia 20, has announced a new li 
of Stokes-Windsor multiple-screw ex 
truders which are said to be an important 
step forward in the development of 

complete line of equipment for ever 
plastics molding requirement: Typical of 
the products more generally made on 
these machines are: tapes; sheets; beltings 
to thicknesses as low as 8 mils (or down 
to 3 mils by inflation process); thick 
wall tubing both flexible and rigid; chan 
nels and other sections for car fende 
piping; weather-stripping; etc. 

Other major uses for the machines are 
compounding, coloring and pelletizing. | 
compounding, plastic materials are mixed 
with plasticizers, heat stabilizers, som« 
times lubricants, and completely mixed 
and extruded in a single operation. 

Clear polystyrene can be mixed with 
dyes or pigments, fed through the twin 
screw extruder, and cut or chopped t 
make colored granules ready for injection 


et | 





Michigan 
Fabricated Parts 
It Poys 
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STANDARDIZE with STANDARD 


Detroit 2, 


' 


THE STANDARD TUBE CO. 
— 
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Welded Tubing 
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This Stokes-Windsor extruder press com- 
pounds, extrudes, colors and pelletizes. 
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STRETCH 
WUT YOUR 


STAINLESS, 100 


There are ways to stretch out your supply of stainless. 


For example, you may be using a grade or finish of 
stainless that is in extreme demand when another 


similar one, not as tight, could do the job adequately. 


Our metallurgical staff and stainless fabricating spe- 


cialists are ready to help you look into this matter and 





to advise you on more readily-available types of stain- 


6 

“a . ‘ 
| ee less that will do a satisfactory job. Feel free to call on 
arenes us for this specialized help. 


CRUCIBLE first name in special purpose steels 


52 years of Fine | steelmaking STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZiSTAL STAINLESS * REX HIGH SPEED * TOOL © ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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New Materials 
and Equipmen 


STEELS —_—_—__—, 


Ingersoll 


specializes in... CORROSION 


molding or re-extrusion as fini 
ucts. 
The mechanical superiority « 


hed Prod 


the ney 


INGERSOLL SOLID STAINLESS extruder rests in a great measure On thy 


multiple screw, which exercises 4 POsitive 
and constant pressure on the plastic m: 
terial fed to the barrel and forced throyo 
the die. There is a complete absence ; 
pulsation; therefore, uniform thickns 
and close tolerances can be counted a 
even for products with adjacent Section 
of different width. Another feature of «4, 
extruders is that output of two or moe 
machines can be combined to yield a wi¢ 


material products. 

INGERSOLL HEAT-RESISTING The extruders are available in th, 
models: The RC-65 and the RC-100. ; 
screw extruders; and the RC-200 
screw extruder. 


STEELS 


FOR LOWEST COST 


STAINLESS 
PROTECTION 


Complete Line of Wet Blas 
INGACLAD STAINLESS-CLAD Chemicals Announced 


A complete line of abrasives for we 
blasting machines is “available direct 
from stock, according tO an announcement 
made by American W heelabrator & Equi 
ment Corp., Mishawaka, Ind. Sizes 
plied range from 80 to 2500 mes! 
they are packaged in convenient 
weights for easy charging of 
chine and storage simplification. They 
shipped in sturdy corrugated 
which withstand rough handling 

The company is also prepared t 
vide from stock all of the other che 
needed for wet blasting. Anarust, 
rust inhibitor, embodies two character 
tics new to inhibitors: being liquid 
form, it goes in solution immediately, an 
it virtually eliminates the staining 
mally expected with inhibited wate: 

Anaset, an anti-packing chemical 
pletes the company’s line of wet blastin 
supplies. 


ey llydraulic Press Combines Straight: 
ening and Forcing Operations 





J“ | A 75-ton capacity press, 
equipped for double-duty performan 


i Lf 
Ingersoll STEEL DIVISION been introduced by Elmes Engin 


Div., American Steel Foundries, ‘ 
BOBG-WARNER CORPORATION ice | nati 29. 
310 South Michigan Avenue, Chicago 4, Illinois A long table is provided for 
Plant: New Castle, Indiona | the press in straightening gun b 
This table is removable, making the 
usable as a general-purpose straight 
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e Plastics and plastic-metal 
, combinations are opening 
f new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 


n Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. « Bay City, Mich. 


)f Tune in ‘‘Suspense!’’. . . CBS Radio Mondays. . . CBS Television Tuesdays 
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nly plywoo 
gives you al 


Fast fabrication and easy workability come 
naturally to Douglas fir plywood. These cross- 
laminated real wood sheets can be worked or 
machined to any shape. It can be sawn, planed, 
finished like ordinary wood . . . but unlike 
ordinary wood, plywood can be fastened close 
to the edge without splitting . . . jigged to 
indicated shapes, bent, drilled. Won't shatter, 
split or puncture. May be machined to the 
hairbreadth tolerances required in pattern 
making, yet it works with ordinary tools. 
Workability is but one of many advantages 
which make plywood the standout choice for 
hundreds of construction, manufacturing and 
maintenance jobs. Douglas Fir Plywood 
Association, Tacoma 2, Washington. 


Douglas fir plywood 
is real wood, made by 
“ynwinding” giant logs 


into thin wood sheets 
which are inseparably 
cross-laminated 


to form large, light 
panels having beauty 
and great strength 








New Materials 
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This hydraulic press has a 75-ton capacity 
and is specially equipped for double-duy 

performance. | 
press, and in addition, an opening in th 
bed provides for forcing operations. Th 
dual hand lever is interlocked with th 
foot treadle—an important safety featur 
The ram will not descend until both of 
the hand levers and the foot treadle ar 
depressed. 

The company manufactures a complet 
line of straightening presses from 25 t 
500 tons, and forcing presses from 25- to 
800-ton capacity. 


Improved Penetrant Formula for 
Nondestructive Testing 


Completion of a new, improved and 
non-toxic Dy/Check formula was a 
nounced recently by Turco Products, int, 
Terminal Annex 2649, Los Angeles 54. 

The Dy/Check method of inspection i 
basically a “hide and seek” process. After 
pre-cleaning, a red dye is applied to the 
surface being inspected. Allowed to dwell 
sufficiently long for it to hide in any flaw 
or defect—no matter how small—thit 
extends to the surface, the dye is removed 
from the surface of the part being i 
spected. A white developer is then applied 
to the surface of the part, and this devel 
oper seeks out the dye hidden in the flaw. 
As the developer dries, it pulls the hidden 
dye to the surface. The red dye thus 
bleeds into the white developer, marking 
with photographic clarity any defects—* 
well as their extent—that might 
present. 

Chief advantages claimed for the prot 
ess are its relative inexpensiveness; 1 
application (spraying, dipping or brush 
ing) to both ferrous and nonferrous me 
als; its portability; and its accuracy 
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OY) ty LUC TO SERVE THE 
4 | . 4 


ENTIRE PLASTICS INDUSTRY 


WE MANUFACTURE Virgin Thermoplastic injec- 
tion and extrusion molding compounds, standard 


and special formulations . . . Polystyrene, Poly- Our service is ae 
ethylene, Acetate, Butyrate, Ethy! Cellulose, Vinyls, ay eS ee — 
Acrylics. thru eternal self-discipline 


for Quality, Perfection, 
WE BUY THERMOPLASTIC SCRAP — alli types ~ Delivery. Consult our 


and forms: Polystyrene, Vinyls, Nylon, Ethyl Cel- Technical Service Depart- 
lulose, Polyethylene, Acetate, Butyrate, Acrylics. ment 


offer these special services: Sorting, De-contami- 4 
nating, Color-Matching, Pelletizing. : BOOTH 436 7: 


WE CUSTOM COMPOUND your materials, and y 
Y 


@ WE EXTRUDE flexibl igid formulati : eth ‘ 
any flexible or rigid formulation 3 a 4 

which you plan, for any special-shaped Belting, -y Meals Ap Se, PLASTICS SHOW 

Binding, Edging, Rods, Tubes, Film, Strips . . . in Ss at og 

Polystyrene, Cellulose Acetate, Polyethylene, Vinyl, 


Butyrate, Ethyl Cellulose, Acrylics. 


“aan —offered as Gering's perfected dry coloring my ae 
- medium for in-plant coloring of ALL PLAS- ee eee ' : 
DRYCOL TICS. No special skill or equipment needed. a Pp aes Fs a ; and large facilities: 
per a Standard, Special and Metallic colors avail- a 4 : Se oe ie Your quorantee of 
- able ar to order. 7 om wn +5? complete satisfaction. 


INC. KENILWORTH, N. J. 









for 
all your 


TEFLON’ — 
and KEL-F 


“© requirements | 


‘ 


a) 


e 
~ 


ay 


SHEETS 

RODS and TUBING 
BARS 

CYLINDERS 

TAPE 

MACHINED PARTS 
MOLDED PARTS 





. 


PROFIT from our broad experi- 
ence and greater “know-how,” 
and our completely modern 
specialized facilities for rapid, 
low-cost production. 


Ask for catalog No. 300 or write 
outlining your requirements. 


FLUOROCARBON PRODUCTS Div. 





UNITED 
STATES 


GASKET 


COMPANY 


CAMDEN 1, 
NEW JERSEY 


1 > ; 
duPont’s trademark for 
its tetrafluoroethylene resir 


FABRICATORS OF “TEFLON,” “KEL-F” 
AND OTHER FLUOROCARBON PLASTICS 
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A Critical Look at Salt Spray Tests 








rence on the other. From our ex- 
perience, materials and process en- 
gineers appear to agree pretty well 
on the limitations of the salt spray 
test, and the major difficulties ap- 
pear to be created mainly by the 
equipment and end-product design- 
ers and manufacturers, the errors of 
whose ways would be minimized if 
they would submit their products, 
drawings and specifications to ma- 
terials engineers for review. 
Although agreeing readily with 
Mr. LaQue’s technical tenets, it may 
be well to emphasize to a somewhat 
greater degree that there do exist 
some types of applications in which 
the salt spray test serves a useful 
purpose. This test is an idealized 
(though definitely not ideal) ac- 
celerated test and, as typical in such 
tests, is always fraught with danger 
and misleading conclusions. Al- 
though not completely analogous, 
one might point out, for example, 
that the results of impact tests are 
very often mis-applied and that the 
results of fatigue tests on smooth 
specimens are sadly misused to pre- 
dict the behavior in service of ma- 
terials under conditions which bear 
no more relation to the test than 
some exposure environments to salt 
spray. Nevertheless, these mechan- 
ical tests, as well as the salt spray 
test, when used with full recogni- 
tion of their deficiencies and limita- 
tions, and particularly when corre- 
lated and interpreted with engineer- 
ing knowledge and in the light of 
service experience, serve a_ useful 
purpose. In some cases, this pur- 
pose may be simply one of general 
orientation (where specific end-use 
is not known), #.e., one step in get- 
ting some general, qualitative data 
of how a new material behaves as a 
preliminary to more specific, ex- 
haustive and definitive evaluation. 
Primarily, however, the major use- 
fulness of the salt spray test, in the 
undersigned’s opinion, is to check a 
sample of a particular material, un- 
der carefully specified conditions, to 
determine if similar results are ob- 
tained as were previously obtained on 
samples of supposedly identical or 
very similar material or finish. To 
apply the results usefully, the inter- 
pretation and criteria of inspection 
must have | watts na been carefully 
and reproduceably established di- 
rectly or indirectly through the me- 
dium of service exposure. In this 
sense, the salt spray test serves as 
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Continued from Page 4) 





a useful inspection tool or means 
comparison of like materials or fn. 
ishes under like situations. 
Another example where the tg 
can be helpful is a preliminary segg, 
tive indicator in exploring method, 
of insulating joints between mp. 
nesium and dissimilar metals, Vigy) 
and other organic films are currep(| 
being used in aircraft to insula 
magnesium from aluminum at ¢qp. 
tact areas, and the salt Spray test 













has served as a rough but rapit ‘ 
screen in devising adequately insy|. 

ated and- sealed joints, since sg} a 
spray rapidly shows up any deficien. ME 4. 






cies in these joints. Limited servic 
experience supports this. It is to k 
noted that this “indicator use” of 
salt spray does not contradict M; 
LaQue’s comments on galvanic ¢f. 
fects, with which the undersigned 
agrees. 









Mr. LaQue mentions the useful 
ness of salt spray on aluminum and 
its alloys. With this the undersigned 
concurs, insofar as judging 
simpler, pitting-type of corrosion 
for marine exposure. For other type 
of corrosion, such as intergranular 
and stress corrosion, the salt spry 
test is not suitable. Caution should 
be used also in applying it to alum 
inum-alloy coatings. For example 
in comparing a series of aluminum 
magnesium coatings on steel, one 
combination gave 556 hr befor 
“failure” in salt spray and 720 hr 
in an industrial seaboard atmosphere 
whereas another combination gave 
over 1,000 hr in salt spray but onl 
168 in the same outdoor exposure; 
i.e., an increase of more than 2:1 0 
salt spray and a reduction of mor 
than 4:1 in outdoor exposure. 



















































































In summary, the undersigned 
agrees with Mr. LaQue on the gen: 
eral uselessness of the salt spray tes! 
as an absolute test or a prediction 
of-life test or as an uncorrelated « 
search tool, but desires to empha 
size to a somewhat greater exten 
that there are a few types of 4p 
plications where the engineering and 
intelligent use of salt spray 1s ad- 
vantageous. 


8-Hr Test Sufficient 


W. L. Pinner, Manager of Research 
Houdaille-Hershey Corp. 

Mr. LaQue’s paper is very t ely, 
coinciding as it does with the pub: 
lication of the report of a 5S; ecial 
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LOW COST 
ERIDITE, 
FINISHES ~ 
/ _ for zine, 
cadmium, aluminum 


and cuprous 
provide =~ metals 


corrosion resistance ° 
paint base 


choice of 
appearance — 


i And they are easy to 
apply! Just a simple chemical dip 
for only a few seconds produces the coating. 


LOW MATERIAL 
AND SHIPPING COSTS 


combine to make Iridite the most economical chrom- 
ate finish you can buy. Many Iridite chemicals are 
packed in powder form, thus can be shipped to 
you in stee} pails at freight savings of up to 
13%! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 








WHY NOT TEST IRIDITE ON YOUR PRODUCTS? write for 
literature and send samples for free test processing. See “Plating 
Supplies” in your classified telephone directory or write direct. 


Airs Research Propucrs 


E iehel tele Oe ae 


4004-06 E. MONUMENT STREET-« BALTIMORE 5,.MD 
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Advisory Committee on Accelepy 
Corrosion Tests, of which he ser 
as Chairman. The acceptance of 
committee’s report has resulted ; 
the condemnation of the salt 
test by the Research Committee 
the American Electroplaters’ Soc 
to the extent that it has activa 
its Project No. 15 titled ‘The S 
of Accelerated Corrosion Tests”, 

A review of the background ; 
formation. originally compiled at 4 
Bureau of Standards reveals tha, 
firm basis for a strict salt spy 
specification is questionable. Thy 
statement is further emphasized 5 
the present ASTM revision of ty 
salt spray test in which the tempey 
ture of the test has been increas 
from room temperature to a value ¢ 
95 F. Unfortunately, any test ¢ 
this kind will probably never be x 
exact as a go or no go test suchy 
is involved in dimensional or phy 
ical property specifications. It 
therefore, not unlikely that ther 
may be continued controversy ove 
any test which may be devised t 
measure quality of this sort, ani 
yet it is to be hoped that a test my 
be developed which will more fa. 
tually duplicate service failures ani 
will more equitably penalize faulty 
manufacturing procedures. 

Over a period of many years i 
has been demonstrated both expen: 
mentally and on service Se that, 
in the metal finishing industry, th 
applied metal thickness coating 5 
far and beyond the most important 
consideration in terms of servic, 
provided of course that the prope 
choice of metals is made for th 
service intended. 

The salt spray test has time and 
again completely failed to make 4 
valid distinction between _ pat 
coated with proper thicknesses as 0p 
posed to those improperly coated 
In the interim period, during whid 
the salt spray is in disrepute and ut 
til a valid substitute is found, its 
the writer's opinion that acceptant 
tests should be based on this recog 
nized factor of plate thickness with, 
when applicable, a specification 
to the type of coating that should 
be used particularly with referent 
to its physical properties, prt 
cipally its ductility and hardness 
The writer feels that in this interim 
period there is little if any justiic 
tion for a salt spray test in exces 
of 8 hr which is sufficient to revel 
gross discontinuities in metallic cost 
ings stemming from faulty manufac 
turing. “The writer does not fee! that 


(Continued on page 160) 
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In The a. 
Flectrical Equipment Industry 
Die Cast Parts of 
Juminum and Magnesium Alloys 
Can Play a Vital Part 





Typical of parts that are successfully and eco- 
nomically die cast from both aluminum and 
magnesium alloys are, as illustrated above: 
electric windshield wiper housing; electronics 
base part; motor end bells and a motor field 
ring. Several important factors give ready rea- 
sons for this method of manufacturing: 


COST: Great savings are effected in labor for- 
mérly required for machining and finishing — 
(most of the holes are cored) —through this pre- 
cision method for producing an immense variety 
of parts. 


DIMENSIONAL STABILITY: These tough and 
strong alloys, when die cast, help maintain 
bearing fits and tolerances. 


HEAT DISSIPATION: Parts, such as these, die 
cast from aluminum and magnesium alloys, 
give adequate dissipation of heat through the 
high thermo-conductivity of the parts as com- 
pared to other materials. It is easy to design 
into parts such features as heat dissipating fins. 


FREEDOM OF DESIGN: Through die casting, 
greater scope is offered to the engineer and 
designer for development of their ideas. 


WRITE TODAY FOR LITERATURE AND DESIGN 


ite) TV Wile) mmeleliel @e-Vaugle). 
ON INQUIRIES. 





LITEMETAL DICAST, Inc. 


A DIVISION OF HAYES INDUSTRIES 


? 1989 WILDWOOD AVE. - JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 


MARCH, 1952 


Put Tyer’s “Know-How” 
to work for you 


Hycar-covered Valve Plugs 
for land and marine operations — 


Hycar-covered Valve Plugs are used to as- 
sure liquid and fume-tightness in both large 
and small gasoline lines for land and marine 
operations. Tyer research found a unique way 
of molding these plugs, resulting in tremen- 
dous savings over laborious, hand-fabricated 
methods previously used. 


Covered Valve Plugs are also readily 
adaptable to a wide range of uses in industrial, 
paper and chemical plants because of the flexi- 
bility possible in selecting rubber compounds. 


Take advantage of Tyer’s research facilities 
and experience. 


Write today outlining your problem. 


RUBBER COMPANY 

The Unusual in Rubber Since 1856 
ANDOVER, MASSACHUSETT 
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this new WELDING DESIGN MANUAL 


FOR THE 


To assist you in your re-tooling 

problems...or to help you an- 

alyze your present welding 

methods so that you may enjoy 

maximum speed, efficiency, and 

economy in many of YOUR pro- 
WELDING atiove duction problems. 


Giant new 4th Edition contains 62 new photographs, 
132 new drawings, 72 pages of helpful data covering 
basic and advanced welding techniques and designs 
used in fabricating and assembly. Profusely illustrated 
with application drawings; weld diagrams; tables of 
melting temperatures, strengths, corrosion factors: 
charts; alloy recommendations; etc. Convenient digest 
size. 

This just-off-the-press book is ““must” reading for anyone 

engaged in defense production and design, and will 

certainly be time profitably spent for any production man. 


... The unbelievable savings in, metal-joining which can now be yours 
through the use of “Low Temperature Welding Alloys”® discovered a 
few years ago and now used in.over 78,000 industrial plants throughout 
America for more efficient metal-working production as well as for 
salvaging irreplaceable tool and machine parts. 


Over 100 different, new, EUTECTIC Low Temperature PELDING ALLOYS® and 
EUTECTOR® Fluxes are job-engineered for use on ALL metals — cast iron, alloy steels, 
aluminum, copper and nickel alloys, die castings, overlays, etc., and may be applied with 
ALL heating methods — torch, arc, furnace, induction heating, etc. 


SEND FOR YOUR COPY TODAY! 

EUTECTIC WELDING ALLOYS CORPORATION 
172nd Street at Northern Boulevard ¢ Flushing, New York, N.Y. 
es a ee a a 6 | 
EUTECTIC WELDING ALLOYS CORPORATION 


M&M3 172nd St. & Northern Blvd., Flushing — New York, N. Y. 


This new manual of yours sounds like a very helpful book. Send me a FREE copy 
with the understanding that there will be no cost or obligation now or later. 


j Signed sian — . % 


Firm 


i Address____ eae Sant ws Ae Be = eee ai i 


City 
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' 
industry should any longer attad, 


significance to corrosion  resultin 
from longer periods of salt 
life for reasons adequately set ei 
in Mr. LaQue’s excellent paper, 


Useful But Not Infallible 


William Blum, Chief, Electrodepositiy 
Section, U. S. Dept. of Commerce, y, 
tional Bureau of Standards 


I merely wish to point out ; 
distinction which, while fully te. 
ognized by Mr. LaQue, has ny 
been sufhciently emphasized. The, 
are two very distinct but related py. 
poses for which any proposed x. 
celerated test, e.g., of metals or cox. 
ings, may be used. First, to aid jy 
the selection of a process or prod. 
uct to meet certain service require 
ments, and second, to determin: 
whether products of a given typ 
are of a specified quality. These two 9 
applications involve, respectively, tc. 
search and testing. It is not reason. 
able to assume that any procedure 
will fully meet both purposes. 

The factors that affect the pe 
formance of a metal or coating ar 
so diverse and so variable that it i 
not conceivable that any simple or 
even complex procedure can in 
short time reproduce all of thes 
factors, much less the relative mag. 
nitudes of their effect. While the 
salt spray or any other laboratory 
mets os. may serve to show the 
principal effects of certain factors, 
such as the composition and concen- 
tration of a given solution, temper 
ture, and aeration, upon the per 
formance of a material, the results 
have no necessary bearing on the 
selection of materials unless it has 
been shown by long experience that 
at least a rough parallel exists be 
tween these results and one or more 
types of service. Experience with 
the salt spray test and other pro 
posed accelerated tests shows that ¢! 
forts to reach this goal by means 0! 
any accelerated test hardly deserve 
to be called “a will o’ the wisp’, % 
they will not even come that clos¢ 
There is no short-cut to experience 

Once a material or process has 
been selected, it is necessary to deine 
those properties or requirements that 
are essential to an acceptable prod 
uct, in other words, to write a speci! 
ication. The means used to measur 
required properties of a coating 
such as thickness, hardness, ust¢! 
and protective value, are all 4 
celerated tests’, otherwise ‘hej 
could not be used as a basis o! 4 


(Continued on page 162) 
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Thirty five years ago the Spencer 
Turbo was first specified by a furnace 
~. 4 manufacturer. Since that time, the list 
pe: Me has grown to more than thirty—all of 


sults 
. ME whom are Spencer users today. 
The reasons they prefer Spencer are 


that 

be HB the absolute reliability — perfect per- 
on formance and low maintenance over 
po fm [ong years of almost continuous service. 


t cl ° . ° ° 

of ME Complete information in Bulletin No. 
eve MM 126-A. For other industrial uses, ask for 
, a 

AE lurbo Date Book No. 107-C. 

ice 

has 

fine 

that 
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af 35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 












Ma | THE SPENCER TURBINE COMPANY * HARTFORD 6, CONNECTICUT 
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Trade-Mark 


Cold-Drawn SHAPES and SHELLS 


made to your specifications by ~Zesece 





for Almost 


Half a Century 


a 
Leaders 
of the Field 


Prest-O-LirE cold-drawn shapes and shells can be quickly and economi- 
cally produced to your most rigid specifications—from 1'% to 23 inches 
in diameter and up to 50 inches in depth. Our greatly expanded, well- 
equipped plant has every modern manufacturing facility and is manned 
by a thoroughly experienced, highly specialized staff—prime requisites 
of a quality product. 

LINDE engineers will gladly help you solve your production and design 
problems involving cold-drawn shells, cups, containers, receivers, pressure 


vessels, formed parts, or other shapes. Mail us the coupon today. 


The term “‘Prest-O-Lite”’ is a trade-mark of Union Carbide and Carbon Corporation. 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 
30 E. 42nd St., New York 17, N. Y. [7g Offices in Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, Limited, Toronto 





Linde Air Products Company $29 
30 East 42nd Street 
New York 17, N. Y. 


Please send complete information about cold-drawn shapes and shells. 


NAME 





COMPANY 
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ceptance of deliveries. The use g 
the salt spray test in Ceptang 
specifications is merely a leans ¢f 
measuring some property of a give 
coating that is known or belieyg 
to be related to its performance, , 
the porosity of noble coatings ¢ 
steel. To be effective it is not neg 
sary that the porosity test _jtg 
should reproduce any conditions y 
service. The ferroxyl test for por, 
ity has some value even though y 
one expects the plated particles , 
be exposed in service to ferricysy 
ide! 

As pointed out by Mr. LaQue, ty 
salt spray test, with all its limi. 
tions, has a definite value in locatinp 
pores in noble coatings on ste 
Even though, as pointed out } 
Strausser and by Thon, the «i 
spray may produce pores that wer 
not originally present (or at leg 
not previously detectable), it is y 
least possible that these “supple. 
mental” pores may be the result of 
selective depth attack by the si 
solution, which, in turn, may be x 
lated to the structure or homogeniet; 
of the deposit. If this possibility 
is confirmed by further studies, more 
research on the salt spray test and 
its possible modifications is full 
warranted. Until then, the sal 
spray may well serve as a useful, bu 
not infallible acceptance test 
metals or coatings. 


Not as Acceptance Test 


K. G. Compton, Bell Telephone Labor: 
tories, Inc. 


The views expressed by the author 
are quite parallel to my own. It 
unfortunate indeed that specification 
writers, ‘particularly within the gov- 
ernment agencies, resort to arbitrary 
use of the salt spray (fog) test a 
a gage of quality and expected pet 
formance for so many kinds 0! 
equipment. While the test has some 
usefulness in the study of materials 
by competent corrosion engineers, | 
certainly has no place in speciiici 
tions for housed equipment such 4 
the electronic gear to which th 
author refers. 

In our business, with its multi 
billion dollar investment in pian 
the salt spray test is mever used 4 
a basis for acceptance of product It 
is employed by our corrosion 
gineers, together with constant ane 
cycling temperature-humidity ‘ests, 
potential measurements, and 0s 
important of all, outdoor exposure !9 


(Continued on page 164) 
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SPECIALIZATION GIVES YOU 
UNIFORM HIGH QUALITY IN 


-F (OLL@}575 ALLOY STEEL TUBES 


It 1s When you specify GLOBE you get the quality in alloy steel tubes for pressure of 
finest, because Globe specializes in the mechanical applications. 


























6° production of steel tubes. For more than ’ 
rary . . , - 
‘ thirty years Globe specialized research, en- GLosE STEEL TuBeEs Co., Milwaukee 46, Wis. 
r é gineering and manufacturing facilities Chicago * Cleveland « Detroit * New York ¢ Philadelphia 
PS have assured customers of uniform high St. Louis © Denver * SanFrancisco * Glendale, Cal. 
Vl 
om 
rials Producers of Globe seamless stainless steel tubes — Gloweld welded stainless steel tubes — alloy — carbon 
2 it — seamless steel tubes — Globeiron (high purity ingot iron) seamless tubes — Globe Welding Fittings. GLOBE SEAMLESS TUBES 
4 : FOR MAXIMUM STRENGTH 
a lo ~ AND MINIMUM WEIGHT 
the 
TYPICAL ANALYSES: TYPICAL APPLICATIONS 
Ity ’ i. 
- Carbon Moly. Pressure Tubes — Superheater 
int 1/ ¥/, 3/ . = 
a sags © 1-34 Chrome 44, Moly Tubes — Condenser Tubes — Still 
as 2 Chrome 4 ! @ 2- Cc h N 
I Bip — V4 rome 1 Mol; Tubes — Evaporator Tubes — 
5 Chrome 14, Moly @ 7 Chrome 14 Moly B 1 ha late P 
en- 9 Chrome 1 Moly arrel Tubes — Oil-Well Pump 
nd A1S1 1335 © A1Si 2317 © A1Si 2512 ¢ Barrels — Mechanical Tubes — 
sts A1S1 4130, 4140 ¢ A1S1 4615 ¢ A1S1 8615, Aircraft Tubes—Rollers for Trans- 4 > & * 
ost 8620, 8630, 8635, 8640 © 7% Ni. © 9% Ni. mission Chains Pierced from solid steel billets cee 
: with no seams or welds, Globe seam- 
in less tubes are available in many sizes 
and wall thicknesses for exacting 
applications. 
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Lg. Good Way 


ae, «TO SAVE PRODUCTION TIME 


KESTER 
SOLDERFORMS 


For Soldering with flame, carbon-resistance, 
oven, induction and conventional iron. 


DIMENSIONAL STABILITY Every single Kester 
Solderform is made exactly to specification. 
What's more... they are delivered that 
way to you, in perfect condition, because 
of Kester’s scientific packaging. 


Write for sample assortment or 


test samples for your specific job. KESTER 


KESTER SOLDER COMPANY WELW 4, 
4212 Wrightwood Ave., Chicago 39 
Newark 5, New Jersey © Brantford, Canada 











CARBURIZING 
BOXES 


Z | 





TO CUT YOUR rarones 
CARBURIZING Zoete 


You save three ways by using Stan- 
wood containers with Stanwood re- 
torts. They go together to give you 
(1) containers and retorts that match 





each other perfectly in size and 
shape; (2) retorts and containers made of the same heat 
and corrosion resistant materials; and (3) the cost cutting 
economy of securing all of your needs from a single 
source. Write today for the cost-cutting Stanwood answer 


to your particular heat treating problems. 


4813 W. Cortland St., Chicago 39, Iil. 
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a number of locations to creat. 
background from which the prob 
able corrosion behavior of the my 
terial may be | prseerewe It has 
used as one of the tools for foljoy. 
ing the effect of changes in prox. 
essing or in the composition of 3 
material. For example, the effec of 
heat treatments on the corrosion tp. 
sistance of chromate surface trey. 
ments. It is our opinion that this 
test should be removed from the yas 
number of government Specifics. 
tions for housed equipment wher 
humidity and condensation are the 
most severe environment it will ep. 
counter. 

The case against the test for x. 
ceptance of outdoor equipment js 
less clear cut but no less real, 4 
more realistic approach would be the 
reliance upon known performance of 
materials of known composition un. 
der the required types of exposure 
This, however, would call for knowl. 
edge and judgment on the part o 
the user and a disclosure of the com 
position of the materials employed 
on the part of the supplier. 

Because the salt spray test is o! 
use to corrosion engineers, its stand 
ardization is important in that it 
provides corrosion engineers with : 
common language in describing the 
behavior of materials. The same 
thing is true of atmospheric expo- 
sures if a common denominator is 
location. Unfortunately, much of the 
atmospheric testing is carried out ai 
a private test plot where there 1s 1 
cross check on the relative behavi 
of various materials. More work 
like that carried on by the American 
Society for Testing Materials 1s 
needed. 


Nothing Better Proposed 


C. H. Sample, The International Nickel 
Co., Inc. 


Mr. LaQue has presented several 
strong and irrefutable arguments 
against the salt spray test. His ad- 
vice against indiscriminate specifica- 
tion and use of the test, as well 4s 
interpretation of test results, is ¢& 
pecially timely, as the rearmament 
effort will undoubtedly involve many 
materials and equipment specilica- 
tions containing salt spray requite 
ments. While the salt spray test un 
questionably has many faults and 
limitations, the writer is of te 
opinion that the principal cause tof 
complaint lies not so much in the 
test per se, but in the failure of 
specification writers, researchers 2n¢ 
others to recognize or appreciate 

(Continued on page 166) 
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Permite’s Quality Control XeR AY INSPECTION yyy: SPECT SF 


Assures Yu ALUMINUM CASTINGS 


RIGHT in Dimensions-in Mechanical and Chemical Qualities 


For aluminum castings that are right in all speci- precise testing and inspection instruments. 


fication details; you can depend upon Aluminum ' ae ’ : " 
. d , GE Spectographic analysis, X-ray inspection, Zyglo 
Industries’ advanced quality control facilities and , ; , 
black light inspection, combined with other 
experience of over 30 years. ' ; ; , 
inspection and quality control procedures which 


The permanent mold and sand foundries are are standard at Aluminum Industries, assure you 
: supported by complete heat-treating facilities, of aluminum castings that will help keep your 
chemical and metallurgical laboratories, and defense production schedules moving smoothly. 


Write for your copy of new Bulletin No. 20A illustrating 
and describing our facilities for supplying the castings 


you want, when you need them. 





Send blueprints for recommendations and estimates 


PE R M | T = on your aluminum castings requirements. 


}ALUMINUM INDUSTRIES, INC. 


CINCINNATI! 25 OHIO 





ALUMINUM PERMANENT MOLD, SAND and DIE CASTINGS HARDENEO GROUND ‘one FORGED STEEL PART! 
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Speed Treat Steel Gives Powerful 
Brute A Tremendous Bite 


The big teeth of this Southwest Cable Ripper have 
to penetrate rock hard surfaces up to 60" deep and 
withstand tremendous shock loads. A hard-packed 
airport runway, for example, snapped off ordinary 
steel shanks like toothpicks. To give this powerful 
brute teeth with a real bite Southwest is making 
them of Speed Treat (x1545) Plate Steel. 


A tensile strength of 90-100,000 PSI and Brinell hardness of 156-196 im- 
parts exceptional ruggedness and wearability to these vital components. 
Speed Treat is a versatile steel, too. Its unusual machinability plus its high 
physical properties, imparted by its .45°%, carbon and 1|.25°% manganese 
content, have won industry's favor for mechanical rubber molds, flame or 
induction hardened gears, sprockets, cams, eccentrics, cylinder bearers and 
countless other items, where machinability, finish, tool life and hardenability 
are important factors. Chances are you can improve your own product and 
save money with Speed Treat. Why not talk it over with your Speed Steel 
Distributor? Literature on request. 









DISTRIBUTED BY 


Brown-Wales Co., Boston-Hartford-Lewiston, ms Bridgeport Steel Co., Bridgeport, Conn. 
Beals, McCarthy & Rogers, Buffalo, N. Y.. = Burger Iron Cu., Akron, Ohio = Grammer, 
Dempsey & Hudson, Inc., Newark, N. J. m@ Earle M. Jorgensen Co., Los Angeles-Houston- 
Oakland-Dallas = Passaic County Steel Service, Inc., Paterson, N. J. = Peckover’s Ltd., 
Halifax-Montreal-Toronto-Winnipeg-Vancouver Peninsular Steel Co., Detroit, Mich. 
Pidgeon-Thomas Iron Co., Memphis, Tenn. @ Horace T. Potts Co., Philadelphia-Baltimore 


Produced by W. J. Holliday & Co., Inc., Speed Steel Plate Division, 
Hammond, Indiana. Plants: Hammond and Indianapolis, Indiana 
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=, 
these faults and limitations This hy 
lead to widespread misapplicatigg 
and misuse of the test, anc ip 
instances, to unwarranted 
tance being attached to the salt s 
test results. 


In criticizing use of the test, hoy. 
ever, we must keep in mind that for 
some uses, such as rough factory in 
spection of certain production item 
nothing better has as yet been pro 
posed as an alternate. The write 
cannot agree entirely with | 
LaQue’s condemnation of the test x 
a research tool. Again, if its lip, 
itations are recognized and the r. 
sults interpreted in the light of suc, 
limitations, it can and does serve , 
useful purpose. For example, it hy 
been useful in the development anj 
improvement of chromate type sup 
plementary finishes for zinc surfaces 
This does not mean, however, that; 
better test for that purpose may not 
exist or be developed. Nor does i 
mean that because a particular crom. 
ate treatment will prevent the white 
corrosion of zinc for 200 hr in the 
salt spray test, that treatment will 
necessarily prolong the protective life 
of the zinc coating when it is boldly 
exposed to the atmosphere. To im. 
ply that such is the case, in the ab- 
sence of experimental proof of sit. 
isfactory correlation, is an example 
of the misuse of the salt spray tes 
results rather than cause for criticism 
of the test itself. 













Pray 










































Alternate Wetting and Drying 
Suggested 


Metallurgy Div., Aluminum Research Lab- 
oratories, Aluminum Co. of America 


F. L. LaQue’s article on the sal 
spray test presents some interesting 
aspects of this widely used and often 
misused accelerated test. He con 
cedes that the salt spray has merit 
for control or inspection, but con- 
cludes that the test is imadeqjate 
for research. 

Our experience at Aluminum Re- 
search Lshosshablies shows that the 
salt spray test, although not an all: 
purpose test, can be used for t¢ 
search where reasonably good cor 
relation can be established betwee 
results in salt spray and those in 4 
natural marine environment. If such 
a correlation has not been or cannot 
be established, the results of the salt 
spray tests can be very misleading. 

We concur with Mr. LaQue, that 
for research it is imperative that the 


(Continued on page 168) 
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CELLULAR RUBBER FLOATS 


<r 





Spongex CELL-TITE floats can’t be purctured...cannot leak 


In many ways permanently buoyant Spongex 
Cell-Tite (hard cellular rubber) makes better 
floats than those of hollow metal design. 
Stronger than hollow metal floats, Cell-T ite floats 
cannot be dented or pressed out of shape. Unlike 
metal, Cell-Tite is not subject to expansion and 
contraction, caused by temperature changes. 


Floats of Spongex Cell-Tite have no raised 
seams to waste space...their volume completely 
occupies their greatest dimensions. As_ the 
density of Cell-Tite can be varied over a wide 


range, you are permitted changes in flotation 
properties without changing molds, tooling and 
other costly-to-alter elements of your design. 


Floats might be the last thing on your mind. 
But if cellular rubber (hard or soft) is on your 
mind, let’s talk it over. Our development facili- 
ties plus 29 years experience compounding cel- 
lular rubber are at your service. There’s a lot 
of preliminary help in our booklet —“Properties 
of and Technical Data on Cellular Rubber.” 
Write for it—it’s free. 





SPONGEX 





for cushioning, insulating, shock absorption, sound 
and vibration damping, gasketing, sealing, 


weatherstripping and dust proofing. 


THE SPONGE RUBBER PRODUCTS COMPANY 503 Derby Place, Shelton, Conn. 
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== American Cueyican Pang Companyr 


ACP 


PENNA, 





Technical Service Data Sheet 


Subject: HOW TO MAKE PAINT STICK TO 
GALVANIZED IRON WITH |ITHOFORM® 





INTRODUCTION 


ADVANTAGES 
OF 
“LITHOFORM” 


“Lithoform” forms a durable 
bond for paint. It is economical. 
It eliminates frequent repaint- 
ing. It protects both the paint 
finish and the metal underneath. 
“Lithoform” meets these Gov- 
ernment Finish Specifications: 

QQ-P-416 

RR-C-82 

MIL-E-917A (Ships) 

JAN-F-495 

AN-F-20 

U.S.N. Appendix 6 


power washers. 


solutions in tanks. 





CHEMICALS 












PROCESSES 


168 








C =) WRITE FOR FURTHER INFORMATION ON “LITHOFORM” C p 
A AND ON YOUR OWN METAL PROTECTION PROBLEMS, A 


“Lithoform” forms a dense, zinc phosphate coating on zinc, cadmium, 
and galvanized surfaces—including Galvanneal, cadmium plated steel, 
zinc plated steel, zinc base alloys, and zinc base die castings. The 
“Lithoform” coating, which is non-metallic and inactive, retards reaction 
between alkaline metal oxide and the paint film. Peeling and loss of 
adhesion are thus greatly retarded on painted Lithorized zinc and cadmium. 








Photograph by courtesy of 
Murray Manufacturing Corp. 


Murray Circuit Protectors are fully 
magnetic and provide maximum pro- 
tection for both domestic and indus- 
trial wiring. Housings are of galvanized 
jron which is Spray Lithorized for long 
paint life. 











THE LITHORIZING PROCESS 


“Lithoform” can be applied by brushing or spraying the work with simple 
hand equipment, by dipping it in tanks, or by spraying it in industrial 


Brush. Galvanized bay windows, cornices, rain gutters, hardware, 
building siding, truck panels, and farm equipment are typical of the many 
surfaces that are treated effectively with Brush “Lithoform”. 


Dip. This grade is used for coating cleaned surfaces of such typical 
products as cabinets, refrigeration condensers, etc., immersed in heated 


Spray. The spray process is the most logical one with which to coat 
sheets, coiled strip or duplicate products best processed on a conveyor. 
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Salt Spray Tests 





<—, 
salt spray test reproduce the san. 
pattern of corrosion encountered jg , 
marine atmosphere. In the case ¢ 
aluminum alloys, we observed map 
years ago that the conventional cop, 
tinuous exposure to salt Spray 
whether 20% or 314%, did not tp. 
produce the pattern of corrosion 
caused by a marine atmosphre by 
that it was reproduced more Closely 
by the alternate wetting and drying 
action of intermittent exposure to 
salt spray. The latter type of tey 
has been used by us for research, 


Broadly speaking, the salt spray 
test rates various aluminum alloys jp 
about the same order as does e¢ 
sure to marine environments. The 
magnitude of the differences among 
aluminum alloys or their modifica. 
tions, however, is often exaggerated 
greatly by the salt spray test. Gal- 
vanic corrosion between dissimilar 
aluminum alloys or between alum- 
inum alloys and  non-aluminum 
metals is often far more intense in 
salt spray than usually encountered 
in the atmosphere, including rela. 
tively severe seacoast atmosphere. 
Because of these exaggerated effects, 
we do not rely on the salt spray test 
for the evaluation of variations in 
alloy composition or galvanic effects 
of dissimilar metals, although this 
accelerated test may be used at times 
to indicate the general trends ex- 
pected or to simulate exposure con- 
ditions of an unusually severe nature. 


On the other hand, the salt spray 
test has been found to produce the 
same type of attack, pitting, inter- 
granular, etc. in aluminum alloys as 
a natural marine environment; and 
it has also been rather dependable 
for evaluating the resistance of alum- 
inum alloys to stress corrosion un- 
der saline conditions. The salt spray 
test, therefore, has been a con- 
venient and useful research tool for 
expediting the evaluation of the ef- 
fects of various metallurgical treat- 
ments on the resistance to corrosion 
and stress corrosion cracking of 
aluminum alloys. 


It would be well to add that we 
now prefer an alternate immersion 
test in 314% sodium chloride solu- 
tion to the salt spray test, especially 
for simulating exposure to sea water 
and for studying the performar 
of aluminum alloys under stress 
Simple alternate immersion (10 min 
per hr) in salt water causes less 
overall surface attack than the s: 
spray, but the stress corrosion da 
obtained correlates well with that s: 
cured from exposing stressed spe 
mens at the seacoast or in sea wate 
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a few words about alloy steels 











and how we can help you 
switch to 
ALTERNATE ALLOY GRADES 


You’ve probably had trouble getting the alloy steels you’ve been accustomed 
to running. You’ve got the headache of choosing the best available alternate 
alloys, plus the headaches of how to machine and heat-treat them. 


That’s where we can help... 


Republic 3-Dimension Metallurgical Service combines the experience of your 
metallurgist and your production men with our 3-man team .. . the Republic 
Field and Laboratory and Mill Metallurgists. You tell us what you want the 
steel to do . . . we tell you the best available alternate, help you take the 
bugs out of using it. 


In spite of restrictions you can probably switch to one of the many grades 
being made by Republic... world’s largest producer of alloy and stainless steels. 


When may our Republic Field Metallurgist call? 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 








Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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, W. bright harden carbon, vanadium, and 
stainless steel springs without distortion in 

our Hevi Duty Shaker Hearth furnace,’ says the 
Raymond Mfg. Co. of Corry, Pennsylvania, 


‘Our Hevi Duty Shaker Hearth furnace handles orders 
faster, and work comes out of the furnace clean and bright 


with no scale or decarburization."’ 


Hevi Duty standard Shaker Hearth Furnaces will 

carburize, nitride, dry cyanide or bright harden up 
to 150 Ibs. of small parts per hour. Operation of 
this production machine is semi-automatic. 


Write for bulletin HD-850 today. 














HEV B-U-2Y. 








ee | 








Dry Type Transformers 





DUTY ELECTRIC COMPANY 


WISCONSIN 
Heat Treating Furnaces... Electric Exclusively 
Constant Current Regulators 


MILWAUKEE 1, 
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continued from Page 13 


other pipelines is still another pos. 
sible use. 

Roswell B. Whidden,  Alco,’, 
manager of tube and extrusion sales 
said the installation of the new press 
is being announced at this early date 
so that engineers will have advance 
notice and opportunity to conside; 
some of their designs with the new 
press in mind. 

As an indication of the poten. 
tialities of the new press, Alcoa will 
be able to quadruple the weight of 
its extrusions from 600 lb. per piece 
to 2300 lb. While maximum length 
of extrusions remains at 90 ft., the 
size which can be produced in that 
length increases from 6.7 Ib. per 
foot of length to 25.5 lb., or from 
5.6 sq. in. in cross-sectional area to 
21.3 sq. in. Maximum circumscrib. 
ing circle diameter for shapes may 
increase from the present 14 in. to 
23 in 

The new press will not only be 
able to extrude shapes of a given 
thickness substantially larger in 
cross section than at present, but 
also shapes of a given size substan- 
tially thinner. For example, in one 
of the strongest aluminum alloys, 
75S, it will be possible to make 4 
0.187-in. thick shape up to 16 in. in 
width, instead of 7 in. A 13-0. 
wide 75S shape may be shaved to 4 
0.156-in. thickness compared with a 
0.437-in. thickness at present. — 

In 61S, 62S and 63S alloys, pipe 
can be extruded in sizes ranging 
through a 20-in. outside dia. Pre- 
vious limit was 12 in. Maximum 
length will vary, depending on siz 
and wall thickness, from 40 ft. for 
20-in. ASA Schedule No. 40 (0.593- 
in. wall) pipe to 100 ft. for 20-1. 
ASA Schedule No. 10 (0.250-in 
wall) pipe. 

While the rearmament program 
continues, Mr. Whidden said, most 
work on the press will be related to 
military requirements, largely = 
craft. But, he added, Alcoa stands 
ready to discuss designs and assis 
in every way possible any compan) 
whose engineers visualize 4a - 
product that might be made on th 
press. 


Cobalt Isotope Used for Stee! 
Inspection 


Among the first industrial applica 
tions of the atomic age is an ail: 


MATERIALS & METHODS 





Ame 
welc 


with 


Mor 
ind 
in t 
they 
hig} 
and 


*Thos 


M 


(EL 





Among the twenty-four “top eT D WI 
welding firms, fifteen regularly weld L TH eee 


with Murex Electrodes. 


More of the leaders in important 
industries prefer Murex Electrodes 
m their welding operations because 
they can be sure of sound welding— 
high di position rates for economy 


and eed of production. 


ing AAAA directory ratings. 


METAL & THERMIT CORPORATION 100 east sana sr., new YoRK 17, N. ¥, 


ELECTRODES.* ARC. WELDERS ¢ ACCESSORIES 





For Products 
like these...... 








custom - 


your PORCELAIN products 


J ta” TOE 


make 


STAR has played an important part in the design, 
engineering and volume production of porcelain 
components for many nationally known consumer 


and industrial products. 


It will pay you to call on STAR when your product 
is in the planning stage. Our ceramic engineers 





ae 


7 
peacetal 
foe compart 


% HUMIDOLAIN 
%& LAVOLAIN 
%e THERMOLAIN 
¥%& VITROLAIN 
%& NU-BLAC 


ceramic bodies. 


can be of help in designing parts and 
selecting the proper composition for 
high performance and economy. 


You will find STAR’s new brochure very 
helpful—giving you 
physical properties 
and application data on many types of 


the electrical and 
as well as design 


STAR 


te COMMERCIAL PORCELAIN COMPANY 


WHITE 


MUIRHEAD AND JAY AVES. 
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poule of radioactive cobalt wire be. 
ing successfully used by Empire Stee 
Castings, Inc. of Reading, Pa, ;,, 
the examination of steel castings fo, 
the manufacturers of pumps pj 
valves and for the food, chemic,| 
textile and other industries requiring 
noncorrosive castings. 

The advantage of the isotope js 
its relatively low cost compared ty 
radium, and its ability to be used 
without expensive machines. It cop. 
sists ithe: 2 of radioactive cobalt 
wire, mounted in a circular holder 
and elevated over the casting b 
means of a cross-arm attached to , 
laboratory stand. The height of the 
ampoule from the steel is determined 
by the thickness of the steel. Ey. 
posures range from one-half to five 
or six hr. 

The isotope is said to speed the 
work of inspection, and it also ha 
a distinct cost advantage over radium 
It was purchased for $450. A com. 
parable amount of radium, weighing 
525 milligrams, would cost approx: 
mately $10,000. The unit has a half. 
life of 5 3/10 years, but can be 
used up to ten years, with diminished 
efficiency after the half-life period 

The isotope was purchased from 
a civilian chemical firm with the 
permission of the Atomic Energy 
Commission. No security regulations 
attach to it, since it is being com 
mercially prepared and distributed 
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New Process Fits Domestic Mica 
for Insulating Applications 


The mica industry in the United 
States may be freed from — 
ence on forzign sources by a devel 
opment that permits the utilization 
of domestic sources of mica for 4 
variety of electric insulating applic 
tions, according to Robert L. Gib- 
son, general manager of General 
Electric Co.’s Chemical Div. Here: 
tofore, imports of mica from India 
accounted for the majority of this 
material. used by the electrical 10 
dustry because of the inferior quality 
of American supplies. 

Key to the development is a spé 
cial process by which minute mic 
flakes are so treated that a force 's 
generated which holds the tiny par 
ticles together, Mr. Gibson stated. 

The resulting product is in the form 
of a continuous sheet produced !0 
thicknesses ranging from two-thou #@ CRl 
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aircraft component steel parts made from 


a ACCUMET 
: PRECISION 
B\\ ves en CASTINGS 



























































The pictured castings are currently being used to _ mit the use of higher alloyed steels that are difficult 
produce such important aircraft accessories as or impossible to machine or forge, thus increasing 
fuel injectors and regulators, carburetors, land- the life or performance of the component parts. 


ing gear door latch mechanisms, rocket release ENGINEERING SERVICE AVAILABLE 
mechanisms and radar equipment. Cast to close Crucible engineers and metallurgists are avail- 


tolerances with smooth surface finish, expensive able to assist you in solving your design or pro- 
machining operations are avoided—resulting in duction problems by the application of these 
saving of valuable time, reduction in cost and Accumet Precision Investment Castings . . . that 
eliminating the need for hard-to-get machine tools, are playing such an important part in our National 


\lso Accumet Precision Investment Castings per- Defense Program. 


| | CRUCIBLE | first name in special purpose steels 
52 years of Fine | steobmaking ACCUMET PRECISION CASTINGS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 
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For Industrial ’ 
Processing, Aviation, 
Chemical, Plastics, 
Oil, Rubber, and 
Research-Lab Work 


AVAILABLE NOW 


REVCO Sub-Zero Chest For % 
Testing, For Shrink Fits, For Seasoning 


Gauges and Precision Tools. . . Completely equipped ready for opera- 
tion, will accommodate parts or assembled units up to 23” long, 12 4” 
16” dee 

and 15” high in the 6.5 Cu. Ft. model. Revco Sub-Zero Chests are = 
signed and built to meet highest performance standards. They feature 
temperatures of 95° and 85° below zero, respectively, upon continuous 
running in normal room temperature. Other controlled Low-Tempera- 


deep, 9” high in the 1.5 Cu. Ft. model and up to 47” long, 


tures readily attained. 


REVCO Rivet Coolers 
For AIRCRAFT APPLICATION 


Equipped with 90 rivet canisters, each 2” in dia- 
meter and 744” long. Six convenient racks each 
hold 15 canisters. Operates efficiently at tempera- 
tures as low as minus 30°F. 








Write for Complete Specifications & Prices 


Reveo, Pre. oeerriero, 
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G-E official points to conventional mix, 
electric insulation showing how mica spi. 
tings are overlapped and pasted to fom 
a sheet. Circular sample is Generul Fle. 
tric’s new Micamat. The new produc 
more uniform and can be heated red-hy 


without disintegrating. 


sandths to six-thousandths of a 
inch that has better  dielectr 
strength than present machine- and 
hand-laid products. Greater un 
formity of thickness and the absenc 
of voids account for its improved 
properties. 

Referred to as G-E Micamat, the 
new product is presently being pilo! 
planted in the laboratory of GIs 
Transformer and Allied Products 
Div. Commercial production 
planned for the first quarter 0 
1952, when a commercial-size m- 
chine will be in operation at the 
General Electric Chemical Div. plant 
in Coshocton, Ohio. 

The production of G-E Micamit 
may necessitate the reactivating 0! 
mica mines in the United States, tt 
was forecast by Mr. Gibson, and it 
is possible that as production 0 
Micamat expands, cost savings wl! 
result. | 

The utilization of domestic mic 
supplies promises help in alleviating 
a serious threat to the electrical in- 
dustry due to the uncertainty of im 
ports from abroad. Mica is listed 4 
a strategic material. 

Capable of being impregnated 
with resins and bonded to paper. 
glass and cloth for greater strengt 
and improved electrical properties 
G-E Micamat tapes and sheets caf 
be used in heating devices, molded 
into shapes for motors and genet 
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KUX 


ll Pa LARGEST, most completely equipped plant in the 
country devoted to CAM cutting and grinding is at your 


E X Pp E R T S A T service. 25 YEARS of experience in making special cams for 


thousands of companies have made us experts at cam cutting 


and grinding. Our facilities and equipment, finest in the 
country, permit us to manufacture any style or size Cam, 
Geneva Motion or Scroll Plate in quantities of 1, 10 or 


7 10,000. Accuracy can be maintained to split thousandths, 
: TTI N G d G Q | N p | N G and surfaces to micro-finishes. Send us specifications or blue- 
: ( a it prints and we will be glad to submit a detailed quotation 


on your requirements. 




















Write nou for an lustrated folder 
KUX MACHINE COMPANY 


6725 N. RIDGE ° CHICAGO 26. ILLINOIS 


MARCH, °1952 


ar Clean Annealing and Stress Relieving Cartridge Case 


@ Let EF engineers, with their wide experience on 


detens® hundreds of shell, aircraft, tank, gun, bomb, cartridge 
clip, metal powder, ammunition, and other projects, 
cts help you with your defense production furnace 

produ problems—we already have the drawings. 








Gas-Fired, Oil-Fired and Electric Furnaces 
for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 








Reson WILSON ST. ot PENNA. &. ®. ha th oe wn Ched y 








FOR MELTING ALL ALLOYS 


3 TO 60 POUNDS 








Ajax-Northrup 20-KW Furnace 


A complete, easily installed induction melting 
furnace ready to be spotted anywhere in your 
shop ...a versatile combination of melting speed, 
accurate control and over-all economy. 

Melts 30 pounds of red brass in 22 minutes 
from cold start—17 pounds of steel in 40 minutes. 
No carbon contamination. Rapid melting prevents 
oxidation. Excellent for laboratory melting, pre- 
cision casting, precious metals, high-temperature 
work, 

Self-tuning, easy to operate. Maintenance 
limited to annual inspection of two electrodes. 

Also built in 3, 6 and 40-kw sizes. Send today 
for free bulletins. 


AJAX ELECTROTHERMIC CORPORATION 
AJAX PARK » TRENTON 5, NEW JERSEY 


HEATING AND MELTING 


Associate Companies 


AJAX ELECTRO METALLURGICAL CORP. ° 
AJAX ENGINEERING CORP. ° 


AJAX ELECTRIC CORP. 


142-5 AJAX ELECTRIC FURNACE CORP. 
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ators, or machine-wrapped on bars 
and cable. New laminates and ty}, 
ing, constructed with G-E Micamy 
having outstanding insulation ,. 
sistance, are foreseen in the ney 
future. 


Chromium Stainless Steel Suppl 
Exceeds Demand 


The National Production Authg. 
ity has removed chromium stainless 
steel from its Controlled Materia\; 
Plan for rationing metals. The action 
—the first of its kind under th 
present C.M.P. controls system—vwil 
result in almost complete decontto| 
of the metal. Users of chromium 
stainless steel will no longer need 
to a C.M.P. tickets when the 
order the metal from mills and ware. 
houses. 


N.P.A. took the action becaus 
steel mills can now turn out mor 
chromium stainless steel than ther 
is demand for. In December, for 
example, federal metals rationers in 
vited manufacturers and other user 
to submit extra C.M.P. applications 
for 75 million rounds of chromium 
stainless for first quarter delivery 
Mills had the capacity to produce 
this much additional metal in the 
first quarter, but they had not re 
ceived C.M.P.-backed orders for it 


“We weren't very successful in 
moving the steel by this method, 
admitted one N.P.A. official. This 
official felt decontrol of the metal 
would tend to boost demand for it in 
the future. 


Hydrostatic Testing Urged for Ol 
Well Casing and Tubing 


H. G. Texter, chief field engineer 
of the Spang-Chalfant Div. of the 
National Supply Co., presented 4 
paper of interest to many materials 
engineers at the Third World Petro- 
leum Congress, held last year in 
Holland. Pointing out that manda 
tory requirements of American Pe 
troleum Institute casing and tubing 
specifications do not insure a prod: 
uct that is able to withstand the 
forces to which it will be subjected, 
the author presents a good case {of 
high pressure testing. 


After discussing the API specili- 
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- Z Thats why 


HOUGHTO-QUENCH 


is ideal for heat treating 
"Lean Alloy" Steels 


Get a faster quench through the critical zone. 





















FONE SOURCE FOR ALL NEEDS Meet high physicals safely with full hardness. 
OF METALWORKING Be sure of uniform quenching regardless of type 
of steel or temperature. 
g Get “Liquid Salt Baths” — Use Houghto-Quench—the stable oil develop- 
il 5 Houghton’s latest booklet ed by Houghton to give you these three essentials 
; iS covering heat treating salts : ; one : 
Wee) for carburizing, neutral in meeting critical quenching needs today. 
S Wao" hardening, annealing, tem- Ask the Houghton Man to show you why 
; pering, martempering and 6 ; ; 
i ciher sith Socalinae emasldlener Wale’ *s Houghto Quench gives you maximum hardness 
 E. F. Houghton & Co., Philadelphia 33, Pa., —even with present day low alloy steels. Or 
§ or ask the Houghton Man. write to E. F. Houghton & Co., Philadelphia 33, 
a Pa., for prompt information and prices. 
t+ 
HOUGHTO-QUENCH aN 
‘| - Ny 


-..a@ product of 


Ready to give you 
on-the-job service... 
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rubber parts for industry 


Solid hard or sponge rub- 
ber parts molded to cus- 
tomers’ specifications 
from natural and synthetic 


rubber. 


= 














WRITE FOR NEW 1952 CATALOG 


Davidson RUBBER COMPANY 








53 BRIGHTON ST. BOSTON 29, MASS. 














PRECISE 
TEMPERATURE MEASURING 
BEGINS WITH 


| PRECISE THERMOCOUPLES 


Installing dependable, responsive thermocouples at 
source of heat assures accuracy of temperature read- 
ings. There’s a Thermo Electric Couple for your require- 
ments—Industrial Furnaces and Ovens—Plastic Mold- 
ing Machines—Chemical Processes—Oil Refining— 
Aircraft and Diesel Engines—or any process or product 
using pyrometric equipment. 

You can depend on these thermocouples for accuracy, 
responsiveness and long life. They are designed for 
specific applications and are made to exacting 
standards. 

Available in all thermocouple calibrations with Pro- 
tection Tubes, Quick Coupling Connectors, Lead Wires 
and Accessories. 








Chromel Alumel Thermocouple with Tubular trom Constantan Thermo- 


Connection Head and Protection Tube. couple showing weld of hot junction. 


Our 36 Page Catalog G describes all our equipment. 
Write for your copy today. 


Thermo Electric 6.3 


FAIR LAWN NEW JERSEY 
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Deep seam in a 7-in. O.D., 23-ib N-9 
casing that did not fail under an interna 
test pressure of 10,500 psi. 


cations, he shows why complia 
with them only indirectly proves 
worth of the product. Only one 
quirement, the Mill Inspection Hj 
drostatic Test, is a direct proof of 
quality, and it does not go far 
enough. Taking exception to the de- 
scription of “injurious defects”, the 
paper explains why strict adherence 
thereto does not insure against fail- 
ure, but leads to discarding good 
products. Data and photographi 
records are included to prove this 
point. 

To avoid arguments on “injurious 
defects’, and to insure proper per 
formance, it is concluded that proo! 
testing of each length is logical 
Since tension testing, and especiall) 
collapse testing, would be too slow 
and expensive, internal pressure test 
ing to 80% of the minimum yield 
strength is recommended. 

The API has already set up alter 
native (not mandatory) high-pres 
sure test figures, and the author 
asserts that pipe which withstands 
these pressures would stand up un- 
der comparable tension and collapse 
tests. If so tested, the user will not 
need to worry about “injurious de- 
fects’, because the high-pressure tes! 
will find both visible and invisible 
ones. 

Some casing and tubing defects. 
such as seams, pits, blisters, plu 
scores etc. may readily be seen, bi 
their effect on performance cannt 
possibly be determined by visual 1 
spection nor by determination 
their dimensions. Others, such 45 
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‘Tool Steel Topics 





gut Tool Steel Engineer Says: 






on Double-Tempering 


adds service life to 
an high-alloy tool steels 
MA 
it's always best to double-temper tools 
ade from the high-alloy tool steels such 
. the high-speed and hot-work types. 
These steels retain more austenite than 
bool steels with low-alloy content. 

The first tempering relieves stresses in 
e martensite formed in the quench . 
»od conditions the retained austenite so 
that it transforms to martensite during 
wooling from the tempering temperature. 









Giving your lawn that well-groomed 
look depends a lot on the precision of 
your trusty mower. The “head”, for ex- 
ample, is a pretty important part of a 
lawn mower because it keeps those whirl- 
ing blades in proper alignment. 

These heads are produced by one large 
manufacturer on a progressive die of 
our Lehigh H tool steel which blanks, 
punches, and forms them from 3/16-in. 


Lehigh H Trims Costs 
on Lawn-Mower Heads ; 





this die is mounted in a 200-ton press and 
turns out about 2000 pieces in an 8-hour 
shift. Costs are kept low by the long- 
wearing properties of this high-carbon, 
high-ehromium tool steel. 

Lehigh H is a good choice for this op- 
eration because it has the maximum wear- 
resistance necessary for long-run jobs 
involving severe service. And because it’s 
air-hardening, it keeps distortion to a 









\ second tempering relieves stresses due 
to the newly formed martensite. 

Omitting a second temper on hot-work 
Esteels may lead to early failure by heat- 
checking. And with high-speed steels and 
high-earbon, high-chromium steels, such 
omission may result in abnormal sensi- 
tivity to grinding checks, 





























steel strip. Hardened to Rockwell C-60, minimum during heat-treatment. 






Lawn-mower heads, 
one of which is 
shown above, are 
blanked, punched, 
and formed on this 
high-production pro- 
gressive die made 
from Lehigh H. 





Ktissors by the Million with 
Swaging Dies of 67 Chisel 


A leading seissors-maker is an enthu- 
siastic user of our 67 Chisel tool steel. 
He makes a variety of seissors, but spe- 
ciulizes in the blunt-end kind that young 
lolks use for paper dolls and such. 

Une of the eold-swaging dies of 67 
produced about 1,100,000 
pieces. They have redressed the die five 


WRITE FOR THIS HAND) 
OF HEAT AND 


CHARI 
TEMPER COLORS 


Thousands of steel users and treaters depend 
on this convenient color guide to estimate the 
temperatures of heated steels. Printed in full, 
natural tones, the heat colors are on one side and 
temper colors on the other side. The lemon, 
orange, brown, blue and other colors that in- 


Chisel has 





limes sinc¢e it was placed in service, each dicate the temperatures of heated steel are 
tune removing about .003 in. And the accurately reproduced. Both Fahrenheit and 
‘op reports that the die is good for Centigrade figures are given for each color. 

plenty more, If you’d like to have one, write our Publica- 


s a ease that illustrates the satis- 
act wear-resistance that ean be ob 
with a steel that’s basically a 
lock-resisting type. 67 Chisel, in fact, is 
ersatile. It’s fine with all sorts 
of tools that have to withstand heavy 
impacts, And when carburized for extra- 
‘ohg-\wearing service, this chrome-tung- 
‘ten gerade is first choice for master hobs 
i cold-hobbing mold cavities, 


tions Department, Room 1041, Bethlehem, Pa. 
Ask for the Heat and Temper Color Chart. 
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Bethichem | * Tool Steel 
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WHY GUESS THE 
TEMPERATURE 


.. + When you can SEE it! 


PYRO 


Radiation 
Pyrometer 


Tells spot temperatures instantly in 
heat-treating furnaces, kilns forgings 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Tempera- 
ture indicated on direct-reading d at 
a@ press of the button. Any operator can 
use it. Two double-ranges for all plant 
needs. Write for FREE Catalog No. 100. 


PYRO- 


Optical 
Pyrometer 


Determines temperatures 
of minute spots, fast- 
moving objects and 
smallest streams — at a 








glance! No _ correction 
charts or accessories 
needed. Easy to use— 


weighs only 3 Ibs. Spe- 
cial types available to 
show true spout and pour- 
ing temps. of molten fer- 
rous metal measured in 
open. Five temp. ranges. 
Write for FREE Catalog & 
No. 80. 








EIGHT INSTRUMENTS ALL IN ONE 


The, ifgproved PYRO Surface Pyro- 
meter handles all surface temperature 
measuring jobs. Has selection of 8 
types.- of thermocouples; all inter- 
changeable in. seconds with no recali- 

. bration or adjustment. 


Automatic cold end 

_ compensator, shock, 
moisture and dust 
: proof. Accurate, big 
4%” indicator. Avail- 


able in 5 temperature 
ranges. Get FREE Cat- 
alogue No. 165. 


BETTER 
TEMPERATURE 
CONTROL FOR 
NON-FERROUS 

FOUNDRIES 


The Pyro Immersion 
Pyrometer is shock 
goons. moisture proof, 
ust proof, immune to 
magnetic influences. 
Shielded steel housing. 
os rea interchange- 
able thermocouples 
without adjustment or 
recalibration. Large 4” 








Ranges 0-1500 and 0- 
2500 F. Get FREE Cat- 
alogue No. 150. 


THE PYROMETER INSTRUMENT CO. 


New Piant & Laboratory 
BERGENFIELD 27, NEW JERSEY 


Manufacturers of Pyro Optical, Radiation 
Immersion and Surface Pyrometers 
for over 25 years. 
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improper metallurgical treatment or 
accidental water quenching, cannot 
be found by any nondestructive test. 
These defects are usually the most 
fatal of all. 

Defective tubes could be elimi- 
nated by any testing method that 
subjected the entire tube to stresses 
near the yield point of the metal, 
but only one of these—pressure test- 
ing—is economically feasible. It, 
fortunately, is relatively inexpensive 
and can be applied to each length. 
Also, internal pressure testing ap- 
plies a stress in the direction of low- 
est physical properties, thus giving 
great assurance that lengths which 
pass this test would pass tension or 
collapse tests of comparable inten- 
sity. 

To the author it seems utterly ab- 
surd to reject a tube because of a 
surface imperfection which has an 
immeasurably small effect on per- 
formance, and then accept another 
tube free from visible imperfections, 
which might fail on a pressure test 
of only one-half or one-third of the 
yield-point strength. 


News of Engineers 





Kenneth C. Towe was elected president 
of American Cyanamid Co. at a recent 
meeting of the board of directors. Mr. 
Towe, a director of several companies 
associated with American Cyanamid and 
its principal subsidiaries, succeeds the late 
Raymond C. Gaugler. 


Directors of the William F. Clapp 
Laboratories, Inc. have elected A. P. 
Richards president and director to succeed 
Dr. William F. Clapp, who died recently. 


John A. Borman has been appointed 
chief engineer of the Baker-Raulang Co. 
Mr. Borman will have charge of adminis- 
tration of the Engineering Dept., both 
with regard to new development work and 
production engineering. 


The appointment of George E. Good- 
rich to the position of assistant manager, 
Industrial Dept. of Westinghouse Electric 
Corp.'s Apparatus Div. has been an- 
nounced by the company. 


E. W. Claar has been named manager 
of Eastern Clay Products Dept., Interna- 
tional Minerals & Chemical Corp. 


The election of Howard L. McGregor, 
Sr. as chairman of the board and Howard 
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A simple method of 
controlling temper- 
atures in: 








© WELDING 

eFLAME-curTiING 4 
© TEMPERING available 
© FORGING in pellet 
® CASTING and 
¢ MOLDING liquid 
® DRAWING aes 


® STRAIGHTENING 
®@ HEAT-TREATING 
IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
temperature you wont. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 





the specified temperature has gives up 
hed. to 2000 
been reached a ol 





Available in these temperatures (°F) 





113 | 263 | 400 950 | 1500 
125 | 275 | 450 | 1000 | 1550 
138 | 288 | soo | 1050 | 1600 
150 | 300 | 550 1100 1650 
163 | 313 | 600 | 1150 | 1700 
i 325 | 650 | 1200 | 1750 
200 | 338 | 700 , 1250 | 1800 
213 350 750 1300 1850 
225 363 800 1350 1900 
233 | 375 | 850 | 1400 | 1950 
250 | 388 | 900 | 1450 | 2000 























Ree —Tempil® “Basic Guide 
to Ferrous Metallurgy” 
— 16%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets,’ 
stating temperature of interest to you. 
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CLAUD S. GORDON CO. 


Manufacturers & Distributors 


Industrial Furnaces & Ovens 
Pyrometers & Controls » Metallurgical Testing Machines 


Dept. 24+ 3000 South Wallace $t., Chicago 16, !!!. 
Dept. 24+ 2035 Hamilton Ave., Cleveland 14, Obic 


is: 2 ee. ee 


MATERIALS & METHODS 




















MARCH, 1952 









For mass inspection of parts, the 
Westinghouse Productograph offers 
safe, speedy X-ray examination— 
easily fits into production lines. Fully 
ray-proofed, the Productograph 
requires no specially trained X-ray 
operator—can be pre-set for mass 
inspections, or manually controlled 
for individual checks. 


This unit can be used with 
Westinghouse 150 kv or 250 kv 
industrial X-ray units. Two 14” x 17” 
parts trays are carried on dollies 
through the unit to permit a maximum 


number of inspections per exposure. 


For highest speed in mass X-ray 
inspections, select the 
Productograph. Call your 
Westinghouse representative, or 
write: Westinghouse Electric 
Corp., Dept. E-61, 2519 Wilkens Ave., 
Baltimore 3, Maryland. 


or lop Production: 


IN-LINE 





X-RAY INSPECTION 
















































~ook to 


FLUOROFLEX’-T 


for 


TEFLON 


with the 
optimum performance 
you're looking for 





“Teflon” powder is converted into 
Fluoroflex-T rod, sheet and tube under 
rigid control, on specially designed 
equipment, to develop optimum inert- 
ness and stability in this material. You 
can be sure of ideal, low loss insulation 
for uhf and microwave applications... 
components which are impervious to 
virtually every known chemical...and 
serviceability through temperatures 
from —90°F to +500°F. 

Produced in uniform diameters, 
Fluoroflex-T rods feed properly in 
automatic screw machines without the 
costly time and material waste of cen- 
terless grinding. Tubes are concentric 
— permitting easier boring and ream- 
ing. Parts are free from internal strain, 
cracks, or porosity. This means fewer 
rejects, longer service life. 


Mail in the coupon for more data. 


*Du Pont trade mark for its tetrafluoro- 
ethylene resin. tFluoroflex is a Resistoflex 
registered trade mark for products made 
from fluorocarbon resins. 


RESISTOFLEX 


a 
r a 
: RESISTOFLEX CORPORATION, Belleville 9, N. J. M-3 - 
4 SEND NEW BULLETIN containing technical data and information on ' 
- Fluoroflex-T : 
‘ 
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L. McGregor, Jr. as president has been 5 


announced by National Twist Dpijj & Ny 
Tool Co. Qs 

cope aii \ 

James William Phillips has been ap: y 


pointed to The Riverside Metal @), 
Special Products Div. Mr. Phillips wi 
serve as a development engineer, 


The appointment of T. F. Fleming 
general manager has been announced }y 
Morrison Engineering Corp. Formerly 
Mr. Fleming was supervisor of the Hey 
Treating Dept., National Screw & Many 
facturing Co. 


W. E. Brainard has been elected presi 
dent and director of Arcrods Corp, ¢. 
placing J. H. Humberstone, who has ly. 
come chairman of the board. 





Two new officers were added to the 
management group of Topflight Tool Co 
Inc. Clarence H. Krout was named vic 
president in charge of production, 
search and development, and Bryn 
Morgan has been advanced to the positio; 
of vice president in charge of industria| 
and new product sales and promotion 


Sharon Steel Corp. has announced t 
promotion of Thomas J]. Moore, Jr. t 
post of general manager, Brainard Ste 


Div. 


E. M. Converse, senior vice president 
of Dearborn Chemical Co., has retired 
after almost a half century of service. 


William M. Wallace has been appointed 
an assistant to the vice president of Allis 
Chalmer’s General Machinery Div., « 
cording to a recent company announce 
ment. Also announced by the company 
was the retirement of Hans P. Dahlstrand 
dean of the ranking American steam tu: 
bine engineers, who retired as director of | 
steam turbine engineering after 47 year 
of service with the firm. 





General Electric Co. has announced t 
following changes within its organization 
John L. McMurphy has been appointed 
general manager of the Plastics Dept.; 
Sam L. Brous was named general manage: 
of the Chemical Materials Dept.; Jame 
W. Raynolds is now marketing manag 
of the Chemical Div.; Dr. Alphon 
Pechukas has been named engineering 
manager of the Chemical Div.; Earl ¥ 
Cunningham was appointed general man 
ager of the Industrial Heating Dept.; an 
William E. Ruder, one of the countrys 
leading authorities in the field of perma 
nent magnets and magnetic materials, wil! 
retire from the company’s Research Labo 
ratory after more than 44 years of servic 
Dr. Karl B. McEachron, manager of the 
Laboratories-Engineering Dept. of _ the 
company’s Transformer and Allied P 
ucts Div., was initiated into Em 
Membership by the Eta Kappa Nu A 
Only five other distinguished scient 
have previously been inducted into 
Association, an honor society for the « 
trical engineering profession. Three eng! 
neers in the Transformer and Allied 
Products Div. have been awarded the 
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ReMEMBER Aesop's fable of the camel 
and his master--how the kind master allowed 
the shivering beast to put into the tent first 
his head, next his shoulders, then his forelegs! 

And then the camel said, “Master, I think I 
ought to come wholly inside,” and crowded 
in. Immediately he said, “Thereis hardly room 
for us both, soI think it would be better for you 
to stand outside so I can turn around and lie 
down.” And without further ado, the camel 
kicked the man out and took the entire tent. 

Men have heard this story for 2,500 years-- 
repeatedly have seen how it illustrates what 
happens when one man or group of men gain 
power over others. Men saw it happen in 





“You may » have to stand outside!” 


Italy and Germany when Mussolini and Hitler 
took over. Men saw it happen in Russia. 
Even here in America a similar trend is evi- 
dent. Powerful influences overlook no op- 
portunity, through political manipulation, 
central controls and bureaucratic regulations, 
to intrude more and more in our private lives, 
The situation demands continual, alert watch- 
fulness by all citizens who believe in indi- 
vidual liberty and freedom, to prevent this 
camel of big government from creeping fur- 
ther into the tent. Before we realize it, “we, 
the people,” the master, may find ourselves 
“standing outside.” In America it is govern- 
ment, which is the servant of the people. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown 1, Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 


The steel industry is using all its resources to produce more steel, but it needs your help and 
®eeds itnow. Turnin your scrap, through your regular sources, at the earliest possible moment 


*. 
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Herz, for example, are 
typical sliding contacts now being 
supplied by us to manufacturers 
of precision potentiometers. PALI- 
NEY* *7, Ney-developed precious 
metal alloy from which they are 
made, has just about ideal physical 
and electrical properties for this 
service. It has very high tarnish resistance and is unaffected by most industrial 
atmospheres. Its hardness, controlled by simple heat-treatment, is especially 
suited to use with the nickel-chrome type of resistance wire, as well as our 
own high strength NEY-ORO G precious metal resistance wire. Potentiom- 
eters so equipped, have demonstrated service life of up to 20 million cycles 
with excellent sustained linearity and low noise level. 

This is just one of many new and important precious metal alloy devel- 
opments of interest to instrument and electronic engineers detailed in our 
new Technical Bulletin *R-12. Write for your copy. 


*Reg. T. M. J. M. Ney Co. 











THE J. M. NEY COMPANY, 105 Etim Street, Hartford |, Connecticut 
Specialists in Precious Metal Metallurgy Since 1812. 
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PHOENIXSPUN 
Processing 


Meets Exacting AIR-FORCE 
Specifications ..... 











It your products require the close tolerances de- 
manded by leading producers of aircraft engines, 
parts, and assemblies to meet defense specifica- 
tions — play safe and rely upon PHOENIXSPUN 
Processing 

Spinning, Deep 
Drawing, Fabri- 
cating. 


Stainless Steel and 
Aluminum Parts for 
Gas Turbine Alrcraft 
Engines 


Metal Spinning Dévcacon: PHOENIX PRODUCTS C0. 


4723 N. 27th St., Milwaukee 16, Wis. 


Prompt Response To 
Your Inquiries. 
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—, 


Mathewson Gold Medal for Outstand; 
achievement in the field of metallurs’ 
Recipients are: Cecil G. Dunn Frank, 
W. Daniels, Michael J. Bolton and Fabia 
Lionetti. Mr. Lionetti is Currently an . 
structor in biochemistry at the Bosto, 
University School of Medicine. Th 
awards were made by the American i, 
stitute of Mining and Metallurgical Engi 
neers. 








Union Carbide and Carbon Corp. has 
announced the death of James A. Rafters 
vice president and director of the 
pany. 

William A. Irvin, former presiden: .: 
the - United States Steel Corp. recent), 
died after a long illness. 


com 


American Cyanamid Co. has announce; 
the death of its president, Raymond 
Gaugler. 


The Ajax Electric Furnace Corp. has 
announced the death of its vice president 
James R. Wyatt. 





News of Companies 


Weirton Steel Co., division of National 
Steel Corp., has put into operation a de- 
tinning plant which it says is the only one 
of its kind in this country owned anc 
operated by a steel company. The plant 
will have a capacity for the recovery of 
300,000 Ib of tin and 30,000 tons of hig! 
quality scrap per year. The raw mater! 
for the plant consists mainly of steel scrap 
produced in Weirton’s tin mills. Some tin 
scrap also will be added from the outside 
for processing. Company officials say the 
recovery of tin from the new plant will 
be supplemented by the salvage of scarce 
metal from chemical solutions used in the 
production of tin plate by the electrolyti 
process. Facilities for the latter purpose 
were installed in 1942. 


On the occasion of its golden ann 
versary, the Chicago Metal Hose Cor? 
has announced the change of its corpo 
ate name to Flexonics Corp. 


DeVilbiss Co. has been awarded 3 
Certificate of Cooperation from the Eco 
nomic Cooperation Administration for the 
company’s participation in the ag 
technical assistance programs. 


Allegheny Ludlum Steel Corp 
changed the name of its sintered cal 
production and sales units from Ca? 
Alloys Div. to Carmet Div. 


Titeflex, Inc. has announced the esta 
lishment of an Electronics Div. to coor 
dinate the manufacture and sale of flexible 
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Fedders-Quigan 
Corporation 


Buffalo 7, New York 


OIL RESISTANCE 
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These properties of neoprene make a better 


PROPERLY COMPOUNDED 
NEOPRENE WILL RESIST: 











ROOM AIR CONDITIONER 


Noise is reduced to a minimum in this 
window-type room air conditioner by a 
bonded-neoprene fan hub. The resilient 
neoprene vibration pad is permanently 
bonded on one side to a zinc die-casting 
which is attached by a set screw to the 
motor shaft. On the other side, it is 
bonded to an aluminum washer that is 
fixed to the fan by three rivets. The neo- 
prene pad between the two effectively 
dampens vibration and prevents trans- 
mission of noise. 





(Jil resistance and low compression set 
are only two of the properties of neoprene 
that make it the logical choice for this 
vital component part. Du Pont neoprene 
resists deterioration from ever-present 
grease and oil. And neoprene’s low com- 
pression set means the pad will retain its 
vibration dampening characteristics 
throughout its long life. In this new-type 
fan hub. . . as in hundreds of other re- 
silient parts and products... the use of 
properly compounded neoprene solved a 
tough design problem. 


Send for the “Neoprene Notebook.” 
Each issue shows new, unusual 
applications of neoprene... new 
products . . . improved designs. 
Use the handy Reader Service 
card or write us directly. We’ll 
add your name to our mailing 
list . . . and send information on 
other uses for neoprene and 
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Better Things for Better Living 
- through Chemistry 


| NEOPRENE 


The rubber made by Du Pont since 1932 | 
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The Magazine of Materials 
Engineering Is Looking For 


AN EDITOR 


to add to Its staff in New York, 


An interesting career in 
technical journalism awaits 
some young man who has 
the necessary background 
and interests to fit the 
needs of MATERIALS & 
METHODS. 


Ideally, the man will have 
had an engineering educa- 
tion — metallurgical pre- 
ferred — plus a few years 
in industry. In addition, an 
interest in writing, editing 
and travel are essential. 
We are not necessarily 
looking for a trained writer, 
but we do want a man who 
knows how—and likes to— 
write clearly, accurately 
and interestingly. 


If you feel that you can 
meet these specifications, 
please write, including your 
educational and working 
background, age, marital 
and martial status, refer- 
ences and what you expect 
in the way of salary. If pos- 
sible, include samples of 
any of your published writ- 
ings. 


Address all communications to: 


T. C. Du Mond, Editor 
MATERIALS & METHODS 
330 W. 42nd St. 

New York 36, N. Y. 
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and rigid waveguides, electronic parts and 
special equipment. 


Construction of a major unit for the 
production of polyethylene resins has been 
announced as an addition to the Texas 
City plant of Carbide and Carbon Chemi- 
cals Co., a division of Union Carbide and 
Carbon Corp. 


Universal Die Casting & Manufacturing 
Co. has announced its entry into the 
aluminum die casting field through the 
acquisition of a modern aluminum die 
casting plant located in Malvern, Ark. 


The award of 75 post-graduate fellow- 
ships to 47 universities, and grants-in-aid 
to 15 universities to “stock-pile’ knowl- 
edge through the support of fundamental 
research, was announced by E. I. du Pont 
de Nemours & Co., Inc. They are for the 
1952-53 academic year. An authorization 
of $510,000 was provided by the company 
for these and other awards. 


Pittsburgh Plate Glass Co. has an- 
nounced plans to purchase a factory at 
Shelbyville, Ind., as a manufacturing 
facility for its new Fiber Glass Div. 


Further expansion in the production 
facilities of The American Welding & 
Manufacturing Co. was made known with 
the announcement of the signing of an 
agreement with The Warren Machine & 
Die Co., whereby the latter becomes the 
Warren Machine & Die Div. of American 
Welding. 


Sharon Steel Corp. has announced the 
liquidation into the parent company of 
its subsidiaries, The Niles Rolling Mill 
Co., Brainard Steel Co., and its ware- 
houses — the Sharomsteel Products Co. 
(Mich.) and the Sharonsteel Products Co. 
(Pa.). 


The formation of two new wholly- 
owned subsidiaries of The Dow Chemical 
Co. ,jhas been announced. The two com- 
panies, Dow Chemical Inter-American Lid. 
and Dow Chemical International Lid., 
represent a move to extend Dow’s inter- 
national activities. 


Plans for a 5 million dollar plant ex- 
pansion program for Hooker Electro- 
chemical Co. have been announced. The 
company will begin immediately a large 
construction program for its Tacoma, 
Wash. plant to increase its chlorine and 
caustic soda output for the pulp and paper 
industries. Hooker has also arranged for 
the purchase of a substantial acreage from 
the Tacoma Port Authority, and dredging 
operations soon to get underway will pro- 
vide deep water facilities for shipping 
chlorine and caustic soda by barge. 


Allegheny Ludlum Steel Corp. has pur- 
chased the 160-acre industrial site known 
as ““Murphy’s Flats” on the west bank of 
the Allegheny River. The site was bought 
for further expansion of the company in 
the Pittsburgh district. 


The De Laval Steam Turbine Co. has 
announced that they have completed in- 





stallation of the Meehanite process Con. 
trols in their foundry. The foundry 
produces about 25 tons of castings daily 
for such company products as centrifugal 
and rotary pumps, steam turbines, cep. 
trifugal blowers and worm gear spced te. 
ducers. De Laval has also announced th 
formation of a subsidiary corporation, the 
De Laval Turbine Pacific Co., with head. 
quarters in the new building at Main and 
Folsom Sts., San Francisco. 


The combination of Sharples Chemical; 
with the Pennsylvania Salt Manufacturing 
Co. through an exchange of common stock 
has been effected. Pennsylvania Sai; 
Manufacturing Co. has also announced 
the consolidation of all sales and service 
in chemical specialties for metal cleaning, 
fabricating and processing in one sales 
department, called the Metal Processing 
Dept. Another release from the company 
announces the receipt of the American 
Institute of Management's Certificate of 
Management Excellence. 


Cece Steel Products Corp. has estab. 
lished six 2-year engineering scholarships 
divided equally between the University of 
Illinois, Purdue University and Illinois 
Institute of Technology. Each scholarship 
is for the junior and senior years and is 
worth $1,000. 


Clippard Instrument Laboratory, Inc. 
has announced that it will move, on 
April 1, to a modern new plant it is now 
constructing at 7350-7390 Colerain Ave. 
between Mt. Airy and Groesbeck, Ohio. 


A half-million dollar expansion pro- 
gram which will provide new facilities for 
the Capacitor and Metals & Ceramics 
Divs. was recently announced by P. R. 
Mallory & Co. 


The formation of a new company to 
engineer, manufacture and sell high-speed 
automatic stamping presses has been an- 
nounced. To be known as Precision Flexo- 
press Corp., the firm is located at 910 
Baymiller St., Cincinnati. 


News of Societies 





Two fellowships in metallurgy, each 
with an annual value of $3,500, are avail- 
able at Rensselaer Polytechnic Institute for 
graduate students who wish to pursue ad- 
vanced work in seams and spot welding. 
The fellowships have been established by 
the Welding Research Council. 


Details of its Second Annual Schola: 
ships Award Contest to aid students | 
their fourth or fifth year, who are taking 
subjects under the general category 0! 
Tool Engineering, have been announced 
by the American Society of Tool Eng! 
neers. Five awards will be made, as 10 
1951. To be eligible, students must be 
taking one or more of such subjects 4s 
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e Cost Red 
e Weight Redu 


e Longer Life 


with STEEL CASTINGS 


When produced as weldments—from thirteen pieces 
of steel plate — these rockers and stop brackets for 
an end dump hopper were expensive to make and 
presented certain production problems. 


Conversion to foundry engineered steel castings 
reduced the cost of these parts $5.48 per hopper; 
cut their weight from 117 Ibs. to 107 Ibs., through 
better weight-strength ratio; simplified production 
by making parts interchangeable (formerly, right 
and left hand parts were required); eliminated 
all machining, stepping up production of hoppers; 
lengthened the life of parts, and improved 
their appearance. 
et 


Here is another example of the engineering team- 


STEEL FOUNDERS” 


920 Midland Building 
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work in design and redesign of parts which is 
resulting in lower costs and greater serviceability 
with steel castings. 


This service is offered without cost or obligation. 
It makes available through your foundry engineer 
the full results of the development and research 
program carried on by the Steel Founders’ Society 
of America. 


Keep The Scrap Coming Back... 


There is a serious shortage of iron and steel scrap. Your com- 
pany can help insure the continued high production of all 
metal products by getting your scrap into the hands of your 
scrap dealer. Will you do what you can to help .. . now ? 


SOCIETY OF AMERICA 


Cleveland 15, Ohio 















































may be the answer to your problem 
eS 


GAMBLE BROTHERS 


is the key 
to that answer... 




















M ore than fifty years of leadership in wood- 

engineering back up Gamble Brothers’ offer 
of assistance in meeting design and redesign prob- 
lems. In that time Gamble Brothers has many times 
shown the way to make wood serve better than it 
had ever served before ... and to make wood 
serve well where it had never served before. 


implementing this extensive know-how, 
Gamble Brothers has complete facilities for produc- 
ing your needs in hardwood. Currently, it supplies 
to many industries, and to the defense program, a 
wide assortment of wood parts in solid or laminated 
hardwoods, roughed out or finished, flat, turned, 
shaped, or curved ... even plastic-faced! 


Accept Gamble Brothers’ offer of engineering 
assistance. It entails no obligation whatever. If 
your problem is merely where to procure depend- 
able wood parts, Gamble Brothers is certainly your 
answer. Write today. 





Engineered Wood Parts in South- 
ern and Appalachian Hard- 
woods, Walnut or Mahogany 





Main Plant: 
Lovisville 9, Ky. 


Branch: 


Montgomery, Ala. INCORPORATED 
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metal processing, tool design, plant lay. 
out, inspection, or advanced courses in 
manufacturing processes in institutions 
accredited by the Engineers Council fo, 
Professional Development of the Society. 
Of the five scholarships of $300 each, four 
will be awarded to students in the U, § 
and one to a Canadian student. 


The Resistance Welder Manufacturer, 
Assn. has announced the election of LR. 
Barefoot, Jr. as president for the coming 
year. 


Election of Harvey T. Harrison, vice 
president, The Duraloy Co., as president 
of the Alloy Casting Institute, has been 
announced. Mr. Harrison, until recently 
vice president of the Institute, has been 
succeeded by R. H. English, chief metal. 
lurgist, National Alloy Steel Div., Blaw. 
Knox Co., who has served as a director 
and as chairman of the Institute's Techni. 
cal Research Committee. 


Harold V. Atnip, chief draftsman of 
the Body Design Dept., Chrysler Corp.'s 
Engineering Div., has been named presi 
dent of the American Society of Bod 
Engineers. He succeeds Harry G. Garman, 
of the Fisher Body Div ‘ General Motors 
Corp. Other officers installed were: Ken- 
neth E. Coppock, Fisher Body, vice presi- 
dent, and Glenn F. Doyle, Ford Motor 
Co., secretary. 


Armour Research Foundation of Illi- 
nois Institute of Technology is currently 
offering a number of industrial research 
fellowships in physics, chemistry, metal- 
lurgy, ceramics, engineering mechanics and 
electrical engineering to begin in Sep- 
tember, 1952. Recipients of the fellow- 
ships will attend the Institute half-time 
and work in the Research Foundation 
half-time in a graduate program leading 
to advanced academic degrees. Awards are 
made on a competitive basis. 


The Society of Plastics Engineers, Inc. 
has announced the election of the follow- 
ing new officers: William O. Bracken, 
Hercules Powder Co., of the Philadelphia 
Section, president; Walter Oelman, Stand- 
ard Molding Corp., of the Dayton Section, 
vice president; Don F. Hoffman, Evans- 
Winter-Hebb, Inc., of the Detroit Section, 
treasurer; and John LaBelle, Koppers 
Co., Inc., of Eastern New England Sec 
tion, secretary. 


R. Wolcott Hooker, vice president in 
charge of sales, Hooker Electrochemical 
Co., was elected president of the Com- 
pressed Gas Assn., Inc. Mr. Hooker, who 
succeeds Daniel Mapes, vice president, 
Walter Kidde & Co., was also reelected 
president of the Chlorine Institute for the 
fourth successive year. Other officers 
the Association include: John H. Mills, 
director of priorities, Bridgeport Brass 
Co., first vice president; and R. J. Thomp 
son, manager of the Kinetic Chemicals 
Div., E. I. du Pont de Nemours & (¢ 
Inc., second vice president. Franklin & 
Fetherston was reelected secretary and 
treasurer 
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When you use 
Shelby Seamless 
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You can save time, money and steel—and 
make a better automotive product— when you use 
Shelby Seamless Tubing for hollow cylindrical 
parts. Compared to solid bar stock or forgings, this 
high quality seamless tubing requires much less 
cutting or boring. Since fewer operations are re- 
quired, man and machine hours are less, rejects 
are fewer, production of all automotive parts is 
speeded up. 

The products shown here are typical of this 
more efficient method of manufacturing. Some of 
these parts are quite complex, but each was made 
from Shelby Seamless Tubing, faster and at lower 
cost than identical parts machined from solid bar 
stock. In several cases production has been doubled 
or tripled—costs savings have run as high as 50 
percent—rejects 1ave been reduced to zero. 

Shelby Seamless Steel Tubing is pierced from a 
solid billet of quality steel. As a result, there is no 
longitudinal weld to weaken the tube. This process 
gives you the strongest, most dependable tubular 
steel scction that money can buy. 

Shelby Seamless Steel Tubing is manufactured 
in a complete range of diameters, wall thicknesses 
and analyses to meet every need. When you plan 
for future automotive applications, remember 
Shelby Seamless for its ability to increase strength, 
reduce weight and cut your production costs. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY 
PITTSBURGH, PA. 
(TUBING SPECIALTIES) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Shelby Seamless Steel Tubing 
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you 
heard 
about 


THE LUBRICANT OF MANY USES 


Moly-sulfide 


viOLy LITTLE DOES A LOT 


In the shop — 
In the field 


Moly-sulfide isa 


newly-introduced solid- 
film lubricant, highly success- 
ful in applications involving 
extreme pressures, high ve- 
locity, fretting, elevated 
temperatures and other diffi- 
cult frictional conditions. We 
have compiled detailed rec- 
ords of 154 different applica- 
tions of molybdenum sulfide 
to actual shop and field prob- 
lems—some of which might 
be similar to your own. 
Shopmen, engineers, lubri- 
cation specialists—write now 


for a copy of this new 40-page 
booklet. 





Climax Molybdenum. Company 


500 Fifth Avenue 
New York City 














Please send me 


your Free Booklet 


SS es ee ea 


een ee RR eR RE KK eR OK Km wm ee 


MS4 











BOOK REVIEWS “ 


Extruding Metals and Nonmetals 


EXTRUSION OF PLASTICS, RUBBER AND 
Merats. By Herbert R. Simonds, Archie 
J]. Weith and William Schack. Published 
by Reinhold Publishing Corp., New York 
36, N. Y., 1952. Cloth 64% by 9% in., 
454 pages. Price $10.00. 





Prepared by three authorities in Yhe 
field with the collaboration of a special 
this book is a comprehensive 
the extrusion of materials 

Although it is devoted primarily to a 
discussion of plastics extrusion, it deals 
also with the extrusion of rubber, metals, 
ceramics, food products and several other 
materials which’ have been fabricated by 
this process. re 

The first 15 chapters are devoted to 
plastics, coywging such subjects as eco- 
nomics, materials suitable for extrusion, 
processes, equipment, tooling, products 
and applications. Three chapters are con- 
cerned rubber, metals and miscel- 
laneous materials. The book also con- 
tains a glossary of terms used in the in- 
dustry and a listing of manufacturers of 
plastics extrusions and sources of extru- 
sion equipment. 

This book will be very useful to the 
engineer applying the process in the gen- 
eral engineering field. It is required read- 
ing for those engaged in the extrusion of 
plastics. 


committee, 
discussion of 


with 


Other New Books 


Copper IN Srtarntess Steers. By Helmut 
Thielsch. Published by the Welding Research 
Council, New York 18, N. Y., 1951. Paper, 
8% by 11% in., 31 pages. Price $1.00. The 
initial sections of this bulletin discusses briefly 
the effects of copper in ordinary steels, Then, 
after the additional effects of nickel, chromium 
and other elements have been introduced, the 
various types of copper-bearing stainless steels 
are discussed in detail. 


SAFE PRACTICES FOR WELDING AND CuTTING 
CONTAINERS THat Have Hetp ComsBustTIstes. 
Published by American Welding Society, New 


York 18, N. Y., 1952. Paper, 6 by 9 in., 12 
pages. Price 50¢. Prepared by the AWS 
Committee on Safety Recommendations, this 


standard reflects the best recommendations of 
safety engineers and experienced welding 
people, and covers in detail] the step-by-step 
procedures to take in preparing various con- 
tainers prior to welding or cutting. 
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Phospray eliminates 
cleaning, rinsing, drying 
and other preliminary 
preparation. 


Phospray dries “dust 
free” immediately, 
ready for application 
of final finish. 





Phospray can be cut 
with thinner as high as 
3 to 1 without 
reducing effectiveness. 


Phospray has been 
thoroughly field tested 
YO to govt. specs. under 
AN ie; conditions of humidity, 
salt spray, etc. 


Phospray cuts proces- 
sing time, reduces 
finishing costs, and 
provides an easy 
sure-fire bond for 
organic finishes on 
almost any metal. 


Phospray is made 
and guaranteed by 
Du-Lite, the metal 


* ” finishing specialists. 


Me 4 
cra? 


DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN. 


Send me a sample of Phospray.. .[_| 

Send more Phospray information. .[_| 

Have your representative call. . . .(_] 
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A new accelerated quenching oil has been developed 
that gives (1) rapid heat removal with faster cooling 
wie in the hardening range, this results in higher and deeper 
ardness; (2) slow cooling below the hardening range, thus 
,jnimizing distortion; (3) greater stability due to special 
nti-oxidants, for longer life and bright quenching properties. 


To better illustrate the manner in which this triple action 
»uenching oil accomplishes this higher quenching efficiency, it 
‘ll be well to show the three stages of cooling as observed 
chen steel is quenched in oil from a red heat. These stages are: 


4 Formation of a vapor film at the steel surface; cooling is 
accomplished by conduction and radiation through this 
vapor film and is relatively slow. 


R. Direct contact of the oil with the metal surfaces, causing 
a boiling action which continually dissipates the vapor film 
formed and results in rapid cooling. 


(, After the metal has been cooled to the boiling point of oil, 
vapor is no longer formed; cooling is by conduction and 
convection, and the metal slowly cools to the temperature 
of the oil. 


It is apparent that any improvement in the cooling power of 
oil in stages A and B would be most desirable. This can be 
compared to the brine quench which is used instead of water. 
Brine has a wetting action that completes the quench faster 
than fresh water, which “takes hold” only in spots, causing 
non-uniformity. Salt brine solutions provide deeper and more 
inform hardnesses. This results in deeper and more even 
hardnesses. It seems logical to attempt to do this same thing 
with oil. The mineral intensifiers added to this Triple A 
Quenching Oil act in this manner. 


Practical Application of Quench Curves 
to Hardening Steel 
The improvement of oils so as to effect this desired change 
in the cooling characteristics has been attempted in the past 
by blending mineral oil with animal oils, but the product was 
prone to become rancid, or to decompose on contact with hot 
steel. These blends were also unsatisfactory as quenching 


> mediums for steel treated in certain types of salt baths. 


Developed in the Research Laboratory of the Park 


READINGS 


STEEL: S.A.E. 1045 1° @ x 2” 





Tests show New Queneh Oil 
has Intensified Triple Action 


Chemical Co., the Park Triple A Quench Oil, a blend of 
specially refined mineral oils, cools steel faster in the upper 
temperature range by shortening the duration of vapor stage 
(A) and intensifying the action of boiling stage (B). Heat 
removal in stage (C) is slow and uniform. Thus, the best sur- 
face hardness and depth of hardness penetration are achieved 
with no danger of cracking or distortion. 


Extremely stable, this new accelerated quenching oil may 
be used as a quench from any heat treating medium without 
fear of rancidity, oil breakdown, or change in quenching effi- 
ciency. Further, Park Triple A Oil is especially suitable for 
obtaining the maximum uniform oil-quenched hardenability 
from low and medium alloy steels. 


Results of the improvement are shown in chart below 
showing actual hardnesses in quenched pieces. There is a 16% 
surface hardness increase with Park Triple A Oil over a good 
grade of straight mineral oil. The effect would be greater when 
comparing it with some of the poorer grades of oil used for 
quenching. Center hardnesses of the one-inch diameter piece 
are up 14%. Lighter sections would show even more increases. 


Bright Quenching and Stability 


A very crucial and costly problem in the carbo-nitriding 
process has been the cleanliness of work after oil quenching. 
Oils which deteriorate rapidly or were originally unsuitable 
leave a sooty carbonaceous film on the surface of the work. 
This presents a difficult cleaning problem when followed by 
a plating or welding operation. 


This difficulty, when not the fault of the furnace atmos- 
phere, can be corrected by the use of Park Triple A Quench 


Oil. 


Through the use of anti-oxidant additives and mineral 
intensifier it has been possible to prolong the bright quench- 
ing properties of good clean oil. Underwood Oxidation experi- 
ments have proven Park Triple A Quench Oil to have 
exceptional stability and long life. 


A Bulletin, #F8, was prepared on Park’s Triple A 
Quench Oil. It gives you a complete description of this oil 
with cooling curves, production data and photographs. Write 


Park Chemical Co., 9979 Military Ave., Detroit 4, Mich. 
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TREATMENT: 1550° F. IN NEUTRAL SALT 


HARDNESS: 


QUENCH IN Oll AT 75° F. 


ROCKWELL “C’’ READINGS 
ACROSS INNER SURFACES 
OF SECTIONED SAMPLES 


























PARK 100 PARK “S” PARK TRIPLE “A” 
QUENCH OIL QUENCH OJL QUENCH OlL 
30 30 < és 30 \ / 30 
Pi rae S . 
\ W } 
20 20 20 20 























Oil. Oil temperatures 75° F. 
(Advertisement) 


| verse hardness Re taken on 1” round SAE 1045 steel two inches long. Quench from Park’s Nu-Sal neutral salt at 1550°F. 
into three types of quench oil, Park’s No. 100 Oil (straight paraffin), Park’s “S” Oil (compound with animal oil), Park’s Triple A 
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canized and phenol fibre laminates, giving 
data for selection and ordering, recom- 
mended uses and design helps. (54) 


Ceramic Laboratory Ware. The Thermal 
Syndicate, Ltd. Technical descriptions, 
specifications and prices of Vitreosil ware 
said to be superior to porcelain in some 
uses. (55) 


Rubber Parts. Tyer Rubber Co., 4 pp, ill, 
No. ic. Describes design and molding 
service for rubber parts specified by in- 
dustry. (56) 


Plastics Parts. United States Gasket Co., 
4g pp, ill. Catalog describes properties 
and uses of Teflon, this company’s various 
Teflon products, and also gaskets of vari- 
ous materials. (57) 


Polyester Resins. U. S. Rubber Co., Naug- 
atuck Chemical Div., 18 pp. Properties 
and applications of Vibrins, thermosetting 
polyester resins. Includes details on pres- 
sure laminating and casting. (58) 


Thermoplastic. Van Dorn Iron Works Co., 
16 pp. Technical data on properties, avail- 
able forms, fabrications and applications 
of Lucoflex, a rigid polyvinyl chloride. 

(59) 


Metal Parts @® Forms 


Precision Investment Castings. The Adapti 
Co., 4 pp, ill, No. C-2M. Close tolerances 
and stronger metals are among advantages 
listed-of Adapti method of precision cast- 
ing. (60) 
Precision Castings. Alloy Precision Castings 
Co., 8 pp, ill. Describes frozen mercury 
process for close tolerance precision cast- 
ing of parts to order. Shows number 
products. (61) 


Aluminum Die Castings. Aluminum Co. of 
America. Book contains detailed technical 
information for effective design of alumi- 
num die castings. (62) 


Aluminum Extrusions. Aluminum Co. of 
America. Design potentials of extrusion 
process and cost savings in fabrication 
and assembly of extrusions explained. 
(63) 


Aluminum Castings. Aluminum Industries, 
Inc., 4 pp, ill, No. 20-A. Describes facili- 
ties for the processing of aluminum cast- 
ings from the design stage to the finished 
product to customer specifications. (64) 


Stainless Steel Powder Parts. Amplex Mfg. 
Co., 1 p, ill. Information on bearings, 
finished machine parts and permanent fil- 
ters made from stainless steel powders. 


(65) 


Precision Investment Castings. Arwood 
Precision Casting Corp., 16 pp, ill. In- 
formative article on precision investment 
castings. Includes table of alloys recom- 
mended as most adaptable for this Peres) 

66) 


Nonferrous Plaster Meld Castings. Atlantic 
Casting & Engineering Corp., No. 4. 


Describes production of copper-base and 
aluminum alloy “Atlanti-castings.” (67) 
Steel Tubing. Babcock & Wilcox, 4 pp, ill, 
No. TB344. Typical applications of B&W 
seamless or welded stainless, alloy and 
carbon. steel tubing. Indicates types, 


pes and sizes available. (68) 
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Electroplated Tubing. Bart Mfg. Corp. 
Catalog describes process used in produc- 
ing pipe, tubing and fittings with electro- 
deposited nickel coating. (69) 


Metal Diaphragms. Beryllium Corp., 4 pp, 
ill. Helpful facts about selection of ma- 
terial, tooling methods, heat treating and 
testing procedure of beryllium copper dia- 
phragms. (70) 


Welded Steel Tubing. Brainard Steel Co., 
Tubing Div., 8 pp, ill. Shows facilities for 
manufacturing welded steel tubing, its ap- 
plications, fabrication and specifications. 

(71) 
Stainless Steel Forms. G. O. Carlson, Inc., 
4 pp, ill. Tank heads, large steel plates, 
tubing, sheets, forgings and billets, all of 
stainless steel, are shown as typical of the 
forms available from this company. (72) 


Steel Castings. Continental Foundry & Ma- 
chine Co., 32 pp, ill. Booklet presents 12 
considerations that should be taken into 
account in buying steel castings. (73) 


Stainless Steel Valves. The Cooper Alloy 
Foundry Co., 4 pp, ill, Vol. 1, No. 1. 
Valve Topics provides information on 
uses, application and detailed examination 
of specific valve problems confronting 
engineers and users of stainless steel valves 
and fittings. (74) 


Fabricated Rings. Dresser Mfg. Div., 8 pp, 
ill. Generator frames, exhaust manifolds 
and alternator spiders are some of the 
illustrated applications of this firm's fa- 
cilities for ring making. (75) 


Forged Parts. Drop Forging Assn., 60 pp. 
“Metal Quality’ gives detailed data on 
the effects of hot working metals, describ- 
ing properties obtained, advantages and 
limitations. 76) 
Centrifugal Cast Pipe. The Duraloy Co., 
No. 3150. Bulletin shows this company’s 
facilities for producing centrifugal cast 
pipe and tubing. (77) 


Magnesium and Aluminum = Castings. 
Eclipse-Pioneer Div. Foundries, “Book of 
Facts’’ shows company’s facilities for cus- 
tom-making aluminum and magnesium 
castings. (78) 


Stainless Tubing. Peter A. Frasse & Co., 
12 pp. Data on machining seamless me- 
chanical tubing, including recommenda- 
tions for tool design. (79) 


Laminated Metals. General Plate Div., 
Metals & Controls Corp., 4 pp, ill, No. 
la. Properties and uses of various lami- 
nated metals, including precious metals 
overlays and laminated silver contacts. 

(80) 


Fabricated Metal Parts. Graver Tank & 
Manufacturing Co., Inc., 4 pp, ill. Facili- 
ties provided by this firm for designing 
and producing metal parts of stainless 
steel, nickel, aluminum and other metals. 

(81) 
Gray Cast Iron. Gray Iron Founders’ Soci- 
ety, Inc. Booklet gives mechanical and 
engineering characteristics of gray cast 
iron. Includes details for designing cast 
components. (82) 


Investment Castings. Gray-Syracuse, Inc., 


4 pp, ill. Various parts of precision-cast 
brass, bronze, beryllium copper and steel. 

(83) 
Perforated Materials. The Harrington & 
King Perforating Co., No. 62. Catalog 
gives data on fabrication methods, how to 
order, types of perforation and uses of 
perforated materials. (84) 


Perforated Metals. Hendrick Mfg. Co., 4 
pp, ill. Examples of perforated metal ap- 
plications and various available perfora- 
tion types. (85) 


Die Castings. The Hoover Co., Die Cast- 
ings Div. Describes die casting, gives es- 
sential design data, including draft, tole- 
rance and wall thickness and core size 
requirements. (86) 


Permanent Magnets. Indiana Steel Products 
Co., 34 pp, Permanent Magnet Manual 
No. 3. Uses, types and materials of perma- 
nent magnets. Includes design data. (87) 


Helical Compression Springs. Instrument 
Specialties Co., Inc., 2 pp, il. How to 
obtain economical assortment of 1100 be- 
ryllium copper compression springs for 
development work. (88) 


Investment Castings. Investment Casting 
Co., 12 pp, ill. “Investment Casting” de- 
scribes process for precision casting of 
intricate close tolerance parts in difficult- 
to-machine metals and shows advantages. 

(89) 
Precision Cast Parts. The Jelrus Co., Inc. 
Advantages of centrifugal precision cast- 
ing for custom manufacture of complex 
parts accurately and quickly. (90) 


Bearing Design. Johnson Bronze Sleeve 
Bearing Headquarters. Data sheets give 
information on proper design of bearings, 
including details such as the lubrication of 
sleeve type bearings. (91) 


Cemented Carbide Parts. Kennametal Inc., 
72 pp, ill, No. 51. Characteristics of 
Kennametal compositions, design sug- 
gestions for their use, and descriptions of 
numerous standard parts. (92) 


Powdered Metal Parts. Keystone Carbon 
Co., Inc., 36 pp, ill. Describes successful 
applications of powder metallurgy, gives 
data on correct design of powdered metal 
parts, and detailed information on pow- 
dered metal bearings. (93) 


Metal Rings. King Fifth Wheel Co. Cata- 
log and capacity charts of this company's 
facilities for bending and welding metal 
rings for industrial purposes. (94) 


Pressed Parts. Lenape Hydraulic Press- 
ing and Forging Co. Catalog shows 
numerous parts press formed by this com- 
pany illustrating the kinds of jobs this 
firm can perform. (95) 


Deep-Drawn Shapes. Linde Air Products 
Co. Complete information on Presto-O- 
Lite deep-drawn shapes and shells, includ- 
ing applications and design aids. (96) 
Die Castings. Madison-Kipp Corp., 32 pp, 
ill. Describes company’s aluminum and 
zinc die castings. Also shows Kipp 
Feather-weight air grinder and Fresh Oil 
lubricators. (97) 


Powder Metal Parts. Metals Refining Co., 
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Div. of the Glidden Co., 16 pp, ill. De- 
scribes fabrication of iron, copper and 
lead powder metal parts, and discusses 
limitations and advantages of powder 
metallurgy. (98) 


Plastic Coated Metal Tubing. Samuel Moore 
& Co., 4 pp, ill, No. F-2008. Describes 
properties, fabrication, available forms and 
fittings of Dekoron, plastic coated metal 
tubing with numerous uses. (99) 


Powdered Metals. The New Jersey Zinc 
Co., 4 pp. ill, Vol. 3, No. 1. Metal Pow- 
der Press shows numerous ways in which 
metal powders are being used to cut 
fabrication costs of metal parts. (100) 


Precision Casting. Ohio Precision Castings, 
Inc., 12 pp, ill. Numerous examples of 
industrial applications of this company's 
brass, bronze, aluminum and beryllium 
copper plaster mold castings. (101) 


Seamless Tubing. The Ohio Seamless Tube 
Co., 12 pp, ill. Shows difference between 
such tubings as mechanical seamless, air- 
craft seamless, resistance welded and 
forged, listing advantages and applica- 
tions. (102) 


Mechanical Steel Tubing. Pittsburgh Tube 
Co., 44 pp, ill. Detailed information on 
characteristics, physical properties, fabri- 
cation and specifications of this firm's 
butt welded tubing. (103) 


Perforated Metal Products. Pittsfield Prod- 
ucts, Inc., 2 pp, ill. Describes this com- 
pany’s facilities for fabricating wire cloth 
and perforated metal products. Includes 
several applications. (104) 


Bushings. Randall Graphite Bearings, Inc., 
12 pp, ill, No. 100. Complete price list 
of bronze bushings and specially grooved 
bushings; specifications of bored and solid 
bronze bars. (105) 


Electric Welded Pipe. Republic Steel Corp., 
20 pp, ill, No. ADV-521. Detailed de- 
scription of manufacturing process, advan- 
tages, structural and mechanical applica- 
tions on pipe made by electric resistance 
weld method. (106) 


Rigidized Metal. Rigidized Metals Corp.., 
8 pp, ill, No. CFi. Shows advantages of 
using rigidized stainless sheet metals in 
place of other sheet. Shows several avail- 
able patterns, indicates many uses. (107) 


Steel Castings. Steel Founders’ Society of 
America, 920 Mildand Bldg., Cleveland, 
36 pp, ill. Case histories illustrate versa- 
tility, strength and dependability of steel 
castings. Address requests to F. Kermit 
Donaldson, c/o the Society. 


Powder Metal Parts. F. J. Stokes Machine 
Co., 4 pp, ill, Vol. 4, No. 1. Describes 
greatly expanded facilities for producing 
powder metal and molded plastic parts, 
other technical products. (109) 


Alloyed Gray Iron Castings. Superior 
Foundry, Inc., 8 pp, ill. Gives advantages, 
specifications, and illustrates production 


methods of Superior’s electric furnace 
process for producing alloyed gray iron 
castings. (110) 


Small Tubing. Superior Tube Co., No. 31. 
Describes facilities for custom fabricating 
seamless or welded tubing of all analyses 
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in sizes up to 5/8-in. O.D. (111) 


Spun Metal Parts. Roland Teiner Co., Inc., 
ill, No. 51D. Brochure describes this com- 
pany’s facilities for spinning practically 
any metal or gage required. (112) 


Stainless Tubing. Trent Tube Co. Trent- 
weld Data Bulletin describes Trentweld 
stainless steel tubing, machine formed and 
welded in wide range of sizes. (113) 


Formed Tubing. Tube Reducing Corp., 4 
pp, ill. Stresses economic advantages of 
hot-forming complex tubular parts in the 
plant in which the precision tubing is 
made. Describes this company’s facilities. 

(114) 


Steel Castings. Unitcast Corp., 2 pp. Gives 
specifications of T-Loy 34, analysis, prop- 
erties and common uses. (115) 


Coatings ® Finishes 


Protective Coatings. American Chemical 
Paint Co., 8 pp, ill. Reference list de- 
scribes purpose, characteristics, advantages 
and effectiveness of ACP metal protective 
chemicals and processes. (116) 


Chemical Dip Finishes. Enthone Inc. Bul 
letin on Ebonal “C’’ and check list of 
Enthone literature on over 60 products and 
processes for electroplating and metal 
finishing. (117) 


Lacquer Applications. Hercules Powder 
Co., Cellulose Products Dept., 6 pp. 
Booklet summarizes progress made _ to 
date, in terms of products, advantages, of 
lacquer as a protective coating for military 
requirements. (118) 


Protective Coatings. R. M. Hollingshead 
Corp., ill. Folder describes Klad Kote cor 
rosion preventives, gives detailed specifica 
trons, uses, description and other data 
in tabular form (119) 


Clear Lacquer. Maas & Waldstein Co., No 
110. Recommends Dulac Clear Universal 
Lacquer No. 462 for good adherence and 
retention of desirable surface qualities. 


(120) 


Black Oxide Coating. The Mitchell-Brad- 
ford Chemical Co., 4 pp, ill, No. MB-3. 
Six advantages of Black Magic (Type A) 
Black Oxide coating process for steel and 
iron. (121) 


Wrinkle Finishes. New Wrinkle, Inc., ill. 
Folder shows typical products utilizing 
Wrinkle finishes. (122) 


Protective Coatings. Nox-Rust Chemical 
Corp., 2 pp, ill. Describes Nox-Rust 626 
and 607 protective coatings for metal 
parts. Also includes comparison chart of 
recommended uses, film and liquid char- 
acteristics and application. (123) 


Phosphate Coating. Parker Rust Proof Co., 
11 pp, ill, No. A1922. Describes Bonder- 
ite corrosion resisting paint base, its ad 
vantages and applications. (124) 


Corrosion Resistant Cement Coating. Penn- 
sylvania Salt Mfg. Co., 1 p, ill, No. S-561. 
Step-by-step procedure in applying corro- 
sion resistant cement over steel gridwork. 


(125) 


Methods and 
Equipment 





Heat Treating * Heating 


Case-Hardening Process. American Gas 
Furnace Co. Principles of ‘“Ni-Carb”’ case. 
hardening, its advantages, and descrip. 
tions of AGF furnaces for the process, 

(126) 


Furnace Heating Elements. Carborundum 
Co., Globar Div. Complete data on Glo. 
bar silicon carbide heating elements, said 
to be efficient, safe and easy to repair, 

(127) 


Heat Treating Slide Indicator. Carpenter 
Steel Co. Indicates heat treatments recom. 
mended for various tool and die steels and 
effects of drawing temperature on hard. 
ness. (128) 


Radiant Glass Panels. Corning Glass 
Works, 8 pp, ill, No. B-86. Uses and 
features of Pyrex glass panels coated with 
electrically conducting coating for rad 
heating and drying { 


Heat Treating Furnaces. The Electric Fur- 
nace Co., 4 pp, ill. Shows various gas, 
oil and electric furnaces for annealing and 
heat treating requirements and lists appli- 
cations. (130) 


Porcelain Enamel Furnaces. Ferro Enamel 
Corp., 35 pp, ill. Discusses special oven 
design features and advantages and de- 
scribes seven basic types of ovens and 
dryers, their uses and characteristics. 
(131 


Electric Furnaces. Harper Electric Furnac 
Corp., 4 pp, ill. Descriptions of various 
high temperature electric furnaces for spe- 
cial applications and electric tunnel kil 

for processing ceramics, (132) 


Furnace Flow Control Valves. Hauck Mfg 
Co., 4 pp, ill, No. 704A. Describes Mict 
Cam oil valves for metering oil flow 
industrial heating equipment, including 
specfications. (133) 


Atmosphere Generator. Hevi Duty Electric 
Co., 2 pp, ill, No. IND-1147-CR. Use, 
construction and specifications of this com- 
pany’s “Atmo-Gen’’ units. (134) 


Carbo-Nitriding Furnaces. Holcroft & Co., 
4 pp, ill. Features, advantages and opera- 
tion of this firm’s case hardening equip- 
ment. (135) 


High Frequency Heating Units. Lepel High 
Frequency Laboratories, No. MM-7. Spec! 
fications, features and advantages of this 
company’s low cost, high frequency heat- 
ing units. (136) 


Induction Heating Units. Lindberg Eng! 
neering Co., No. 1440. Descriptions 
applications of this firm's induction | 
ing units said to give rapid, depend 
operation on large or small parts. (137) 


Induction Heating. Loftus Enginee! 
Corp. Advantages and special applicat: 
of induction heating furnaces. Also 
cludes diagramed chart of general spe 
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we 





cations and dimensions of single coil-type 


unit. (138) 


induction Heating Furnace. Magnathermic 
Corp., 6 pp, ill. Features, applications 
and description of this company’s low 
frequency heating furnaces claimed to be 
well-suited to extrusion processes. (139) 


Air Compressors. The Spencer Turbine Co., 
12 pp, ill, No. 126-A. Performance 
curves, capacity tables and detailed descrip- 
tions of Turbo Compressers for use in 
gas or oil fired heat treating equipment. 

(140) 


Heat Treating Accessories. Stanwood Corp 
16 pp, ill, No. 16. Describes variety of 
heat treating accessories, including baskets, 
retorts and carburizing boxes. (141) 


Heat Treating Equipment. Sunbeam Corp., 
Sunbeam Steward Industrial Furnace Div., 
4 pp, ill, Vol. 10, No. 6. Metal Minutes 
shows various applications of this com- 
pany’s equipment in user's plants. (142) 


Batch-Type Furnaces. Surface Combustion 
Corp., No. 50-E. Description and advan- 
tages of this company’s Allcase batch-type 
furnaces. (143) 


Induction Heaters. Westinghouse Electric 
Corp., 12 pp, ill, No. B-4782. Case his- 
tories showing applications, advantages 
and versatility of this company’s equip- 
ment for induction heating. (144) 


Heating Units. Edwin L. Wiegand Co., 
No. 50. Catalog describes this company’s 
ndustrial heating units, giving specifica- 
tions and features. (145) 


Cleaning @ Finishing 


Belt Grinders and Finishers. Behr-Manning. 
Bulletin describes advantages of belt f- 
nishing and grinding, shows this com- 
pany's equipment and suggests methods 
for cost cutting. (146) 
Metal Cleaner. The Diversey Corp., 4 pp, 
ill, No. 49A. Advantages of Diversey No. 
09 heavy duty tank cleaner, said to be 
non-caustic, yet exceptionally powerful. 
(147) 
Diamond Abrasive. Elgin National Watch 
Co., 8 pp, ill, No. 5000651. Features. ad- 
vantages and helpful data for selection of 
Elgin Dymo-C diamond abrasives. (148) 


Burring Metals. The Lea Mfg. Co., 6 pp. 
Standard practice for ferrous and nonfer- 
rous metals, also instructions as to which 
wheel and compound to use in burring. 
(149) 

Flame-Spraying Plastic Coating. Linde Air 
Products Co., 8 pp, ill, No. F-7789. 
Equipment, plate preparation, application 
technique and safety precautions for flame- 
raying polyethylene plastic. (150) 


Vapor Degreasing. Manufacturers Process- 
ing Co., 2 pp, ill. Explains briefly opera- 
tion of new Bar-L degreaser, for cleaning 
ll parts in shop, production line or 
untenance department. (151) 


Steel Cleaners. Neilson Chemical Co., 
15-34 and 50-37. Complete data on 
off type, dip type and rust removing 

ners for steels. (152} 
Barrel Finishing Media. Newton Industries 
4 pp, ill. Describes advantages of 
ishapes, zinc alloy bodies specially de- 
ned for use in barrel finishing processes. 
(153) 
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Metal Cleaner. Oakite Products, Inc., 5 
pp, No. 7993. Oakite Compound No. 33 
said to combine oil removal, rust removal 
and paint preparation into one operation. 


(154) 


Drum Cleaning. The Pangborn Corp., 6 
pp, ill, No. 220. Brochure explains Roto- 
blast technique in cleaning drums and 
covers. Also includes safeguards, specifi- 
cations and diagrams on operation. (155) 


Metal Cleaner. Philadelphia Quartz Co., 
ill, No. 33-4. Describes Metso 66 soluble 
silica heavy duty alkali metal cleaner, with 
brief recommendations for use. (156) 


Industrial Brushes. Pittsburgh Plate Glass 
Co., Brush Div., Dept. W-4, 3221 Fred- 
erick Ave., Baltimore, Md. Case histories 
indicate economies available to users of 
Pittsburgh brushes. Request on company 
letterhead direct from this company. 


Mechanical Finishing. Roto-Finish Co. 
Folder describes uses and economies of 
Roto-Finish tumbling-type equipment for 
precision grinding, deburring and coloring 
metals. (157) 


Tumbling Barrels. Tumb-L-Matic, Inc., 2 
pp, ill, No. XL-48. Features and specifica- 
tions of Lupomatic wet process tumbling 
barrels for deburring and cutting down 
metal parts. (158) 


Hard Chromium Plating Unit. Ward Leon- 
ard Electric Co., 4 pp, ill. Features of 
Model A-20 Chromaster industrial hard 
chromium plating unit, description of 
process and Chromasol solution. (159) 


Welding @ Joining 


Hard Facing Alloy Electrodes. Alloy Rods 
Co., 16 pp, ill, No. 5651. Explains charac- 
teristics, properties and typical applications 
of basic hard facing alloys manufactured 
by this company. (160) 


Brazing Alloys. The American Platinum 
Works, 46 pp, ill. Handy sized manual 
gives detailed description of the brazing 
process, the alloys used, design of joints 
and other considerations for successful 
joining. (161) 


Low Hydrogen Welding Electrodes. Arcos 
Corp., No. 45118. Folder contains ques- 
tions and answers on low hydrogen elec- 
trodes, selector chart for welding high 
strength steels, and specification data on 
the new Tensilend electrodes. (162) 


Bonding Resins. Ciba Co., 4 pp, ill. Prop- 
erties of new group of resins, their appli- 
cations as adhesives for metals and non- 
metallics, molding and coatings. (163) 


Welding Eelectrodes. Eutectic Welding Al- 
loys Corp., 15 pp, ill. Booklet contains 
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chart of over 100 different welding alloys, 
their main uses, bonding temperatures and 
tensile strengths. (164) 


Solder. Federated Metals Div., 36 pp, ill. 
Data on the selection of solders for specific 
applications, their properties and their use. 
Tells the role of fluxes and how to pre- 
pare the work. (165) 


Brazing. Handy & Harman, ill, No. 54. 
Brazing News describes applications and 
developments of Easy-Flo and Sil-Fos low 
temeprature silver brazing alloys. (166) 


Stainless Steel Fasteners. H. M. Harper 
Co., 56 pp, ill. Price list and stock book 
covering complete line of this firm's 
nonferrous and stainless steel fastenings. 
(167) 


Special Fasteners. John Hassall, Inc. Com- 
plete line of cold‘headed nails, rivets and 
screws from 1/32- to 3/8-in. dia up to 
7-in. lengths in a variety of finishes. 


(168) 


Brass and Bronze Fasteners. The Jacques 
Co., 26 pp, ill, No. 50. Price lists and 
specifications of this firm’s fasteners, in- 
cluding various nuts, cap screws, bolts 
and washers. (169) 


Stud Welding. KSM Products, Inc., 27 pp, 
ill. Booklet explains correct use of stud 
welding equipment and outlines steps and 
procedures to be followed. (170) 


Hidden-Arc Welding Equipment. The Lin- 
coln Electric Co., No. 1303. Data on 
Manual Lincolnweld high-current-density 
hidden-arc welding equipment said to en- 
able more efficient welding. (171) 


Resistance Welding. P. R. Mallory & Co., 
Inc., over 500 pp, ill, price $3.00. Data 
book contains photographs, charts, tables 
and diagrams of up-to-date welding in- 
formation, also recommended practices and 
standard methods for testing. (172) 


Welding Stainless Steels. The McKay Co., 
23 pp, plus chart. Practical questions and 
answers to help overcome difficulties in 
welding stainless steel. Chart gives data 
on each McKay electrode in chart. (173) 


Induction Brazing. The Ohio Crankshaft 
Co. “Typical Results of Tocco Induction 
Brazing and Soldering’’ shows by case his- 
tories the advantages of these fastening 
methods. (174) 


Fasteners. The Palnut Co., 4 pp, ill. Ad- 
vantages, principle of operation and di- 
mensional data on Palnut's coil tube fas- 
teners and shield can fasteners. (175) 


Welding Positioners. Ransome Machinery 
Co., Industrial Div., 36 pp, ill, No. 210 
C. Description, features and applications 
of 100- to 40,000-lb capacity welding 
positioners. (176) 


Special Fasteners. South Chester Corp., 
Southco Div., 6 pp, ill, No. SCO 12. 
Descriptions and specifications of special 
fasteners for unique fastening applications. 

(177) 
Carbon Arc Welding. Speer Carbon Co., 
8 pp, ill. Advantages of carbon arc weld- 
ing for fabricating and repairing alloy and 
nonferrous metals. (178) 


Self-Locking Nuts. Standard Pressed Steel 
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Co., ill. Features and applications of 
Flexloc locknuts, listing prices and speci- 
fications of popular sizes. (179) 


Special Fasteners. The Townsend Co., 4 
pp, ill, No. TL-63. Descriptions and ad- 
vantages of Nylok Locknuts and Tufflock 
Nuts including specifications and available 
finishes. (180) 


Resistance Welding Control. Westinghouse 
Electric Corp., No. B-4309. Advantages, 
features and specifications of this com- 
pany’s resistance welding control appara- 
tus. (181) 


Forming © Casting * Molding 
Machining 


Bonded Abrasives. The Carborundum Co., 
48 pp, ill, No. 3. Properties and per- 
formance characteristics of MX bonded 
abrasives. Shows various abrasive products 
and applications. (182) 


Tool and Die Milling Machine. Cincinnati 
Milling Machine Co., 19 pp, ill, No. M- 
1731. Features, design and applications of 
die milling machines. (183) 


Moly-Sulfide Lubricant. Climax Molybde- 
num Co., 40 pp. Detailed tables of ap- 
plications of moly-sulfide lubricant in the 
manufacturing plant, the job shop, and 
in the field, indicating form used, and 
results of application. (184) 


Press Brake Dies. The Cyril Bath Co., 48 
pp, ill, No. D-50. Catalog shows wide 
variety of press brake dies for curling, 
bending, offsetting, channel bending and 
other forming operations on metals. (185) 


Machining Hard Metals. The Method X 
Co., 4 pp, ill, No. SA1018. Features, 
operation, tolerances and applications of 
new machine said to facilitate fabrication 
of sintered carbides, S-816, etc. (186) 


Automatic Molding Machines. F. J. Stokes 
Machine Co., 20 pp, ill. Describes de- 
velopment, advantages and applications of 
fully automatic molding machines for 
thermosetting plastics. (187) 


Plastics Molding Press. F. J. Stokes Ma- 
chine Co., 4 pp, ill, No. 503. Description 
and specifications for automatic plastics 
press. Typical products shown. (188) 


Machining Laminated Plastics. Synthane 
Corp., 6 pp, ill. Recommended techniques 
for common machining operations on 
laminated plastics. Includes properties and 
design hints. (189) 


Drilling Machine. Wales-Strippit Corp. 8 
pp, ill, No. DM. Describes features, set- 
ting up, operation and accessories of 
Wales drilling machine, designed for pre- 
cision location of holes. (190) 


Aluminum Extrusion Presses. Watson-Still- 
man, ill, No. 340-A. Describes this com- 
pany’s light metals extrusion presses of 
500- to 5,000-ton capacities, their features 
and advantages. (191) 


Metal Forming Facilities. R. D. Werner 
Co., 4 pp, ill. Explains relative merits of 
cold roll forming and extruding light 
metal shapes. Shows company’s facilities 
for both types of fabrication. (192) 
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Magnetic Perforating Dies. S. B. Whistler 
& Sons, Inc., ill. Complete descriptions 
and applications of this company's mag- 
netic perforating dies. (193) 


Inspection ® Testing ® Control 


Laboratory Reagents. Allied Chemical & 
Dye Corp., General Chemical Div., 40 
Rector St., New York City, 264 pp, ill. 
Complete buyer's guide for users of lab- 
oratory reagents and chemicals. Includes 
such pertinent facts as grades, strengths 
and maximum limits of impurities. Re- 
quest direct from Allied on company let- 
terhead. 


Testing Machine. Baldwin-Lima Hamilton 
Corp., 4 pp, ill, No. 336. Bulletin pre- 
sents design features, operation and speci- 
fication of new Sonntag Model 12-H 
Universal testing machine. (194) 


Laboratory Microscopes. Bausch & Lomb 
Optical Co., 24 pp, ill, No. D-185. De- 
scriptions and specifications of various 
microscopes for such uses as metallurgical 
microanalysis. (195) 


Metallograph. Bausch & Lomb Optical Co., 
20 pp, ill, No. E-232. Features of Balphot 
metallograph for microscopic examination 
of metallographic specimens. (196) 


Films for Surface Analysis. The Brush De- 
velopment Co., ill, No. 653. Applications 
of, and equipment for using Faxfilm for 
microscopically examining surfaces of 
various materials. (197) 


Hardness Testers. Clark Instrument Inc., 4 
pp, ill. Shows features of this firm’s hard- 
ness testers and discusses their accuracy, 
speed of operation and durability. (198) 


Photoelastic Stress Analysis. Eastman Ko- 
dak Co., 16 pp, ill, Price 35c. Booklet 
briefly discusses photoelastic stress analysis 
as a method of solving problems of stress 
distribution. (199) 


Gas Analysis. Charles Engelhard, Inc., 8 
pp, ill, No. 800 A. Example solutions of 
gas analysis problems using this company’s 
equipment. Said to give complete sensitive 
analysis. (200) 


Air Classifier for Dense Materials. Federal 
Classifier Systems, Inc., 4 pp, ill. Descrip- 
tion, specifications and advantages of air 
classifying units for classifying dense 
powders according to particle size. (201) 


Temperature Controls. Claud S. Gordon 
Co., 4 pp, ill. Brief description and ad- 
vantages of straight line, fully automatic 
temperature control. (202) 


Fatigue-Testing Machines. Krouse Testing 
Machine Co., 10 pp, ill, No. 46-B. De- 
scribes company’s plate and sheet fatigue 
testing machines, including specifications 
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and testing data. (203) 


Pyrometer Controller. Loudon Instrumens 
Inc., 5 pp, ill. Brief description of py. 
rometer controller for precise temperature 
control without a chart record. (204) 


Time-Temperature Control. Minneapolis. 
Honeywell Regulator Co., Brown Instry. 
ments Div., 13 pp, ill, No. 6020. Shows 
features, design characteristics and spe¢j. 
fications of cam programmer thermometers. 


(205) 


Compression Tester. National Forge and 
Ordnance Co., 2 pp, ill, No. 492. De. 
scription, features and uses of sensitive. 
sturdy, low-capacity-compression-crust test. 
ing machine. (206) 


Spectrographs. National Spectrographic 
Laboratories, Inc., 4 pp, ill, No. 300. De. 
scription, operating principle and contro| 
features of spectrograph units for both 
quantitative and qualitative analysis. (207) 


Testing Machines. Tinius Olsen Testing 
Machine Co., 8 pp, ill, Vol. 5, No. 1. 
Tinius Talks Pet we various testing ma- 
chines, their features, applications and ad. 
vantages, discusses testing techniques 


(208) 


Radiation Pyrometer. The Pyrometer In- 
strument Co., No. 100. Features and prin- 
ciple of Pyromradiation pyrometer for 
obtaining spot temperatures in furnaces, 
kilns, forgings and fire boxes. (209) 


Universal Testing Machines. Richle Test- 
ing Machines Div., 6 pp, ill, No. RU-3-50 
Features, specifications and descriptions of 
Model MA hydraulic universal testing ma- 
chines. (210) 


Tensile Testing Machines. Scott Testers, 
Inc., 6 pp, ill, No. 50. Shows wide as- 
sortment of testing machines for testing 
tensile strength of materials such as rub- 
ber, paper, wire and thread. (211) 


Thermocouples. Thermo Electric Co., Inc 
Catalog Section 22 G shows this firm's 
line of thermocouples and accessories for 
numerous industrial uses. (212) 


~ 


Plastics Tests. U. S. Testing Co., Inc., 
pp. Price list of physical, chemical, micro- 
biological and permanence tests available 
for plastics film, sheeting and coated 
fabrics. (213) 


Recording and Control Instruments. Whee!- 
co Instruments Co., 3 pp, ill, No. Z6700. 
Condensed catalog lists typical instruments 
manufactured by this company, with briet 
description of each. (214) 


General 





High Vacuum Pumps. Distillation Products 
Industries. Data on high vacuum pumps 
of unique design for such uses as meta! 
processing and dehydration. (215) 


Casting Reclamation. Tincher Products 
24 pp, ill. Covers most frequently ask 
questions regarding Tincher's process ! 
reclaiming rejects due to porosity in cast 
ings. (216) 
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His business paper ... of course 


No man who takes his job seriously 
takes his business paper lightly. The 
Best Informed Men in your Field read 
every issue . . . straight through. They 
can’t afford not to. New ideas, new 
products, new methods, new tech- 
niques crop up one-a-minute. You need 
the continuous touch with facts, news 
and “how-to” that only your business 
paper provides. The editors continu- 
ously scout the field for you; advertis- 
ers report new products, new profit 
angles, new sources. Cover-to-cover 
reading makes you one of the Best 
Informed Men in your field, too. 


This business paper is a member 
of the Associated Business Pub- 
lications. It’s a paid-circulation 
paper . . . which means the edi- 
tors must keep their magazines 
well sold, well read. They meet 
other editors in clinics, confer- 
ences and courses .. . working to 
make a good paper a better 
paper, to serve you in more ways. 
Your business paper is worth 
every minute you spend with it! 


NEXT ISSUE the Best Informed 
Materials Engineering Men will 
read 


M&M Manual +81 


Carbon Parts 


Feature Articles 
Materials Engineering 

at Westinghouse 

Hardening Small Steel Parts 
Production of Metal Powder Parts 
Wet Blasting 
Continuous Casting 
Soldering Aluminum 
Cellular Rubber Products 


Also: 
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Reprints Available 


Complete your file of manuals 
covering materials, fabricated 
parts and processes. MATE- 
RIALS & METHODS has pub- 
lished 60 of these outstanding 
manuals during the last five 
years. The supply of many has 
been exhausted, but the follow- 
ing subjects are available: 


# 2 Powder Metallurgy 


13 Precision Investment Castings 

27 Hard Facing Materials 

32 Omganic Finishes for Metals 

35 Aluminum Alloy Castings 

39 Permanent Mold Castings 

43 Metal Cleanin 

46 Cemented Carbides 

47 Forgings—Ferrous and Nonferrous 

48 Gray lron Castings 

49 Thermosetting Plastics 

52 Structural Parts from Metal Powders 

54 Fabricated Materials & Parts 

56 Porcelain Enamels 

57 The Thermoplastics 

58 Beryllium Copper 

59 Stainless Steels 

60 Wire as an Engineering Material 

61 Extruded Metal Shapes & Their Uses 

62 Ceramics for Engineering Applications 

63 Heat Resistant Castings 

64 Mechanical Finishing of Metals—for 
Decorative Purposes 

65 Welding Electrodes and Rods—for 
Ferrous & Nonferrous Metals 

67 Nondestructive Testing of Engineering 
Materials and Parts 

68 Glass as an Engineering Material 

69 Cleaning and oe Stainless Steels 

70 Compression Molded Plastic Parts 

71 Wrought Aluminum Alloys 

72 How to Overcome Materials Shortages 
in Product Design and Manufacture 

73 Die Castings 

74 Wrought Phosphor Bronzes 

75 Salt Baths for Metal Treating 

76 Cold-Headed Parts 

77 Titanium, Zirconium, Molybdenum, 
Etc. as Engineering Materials 


Inexpensive 


The above manual reprints are 
available at a cost of only 25¢ 
per copy for a short time only 
since supplies are dwindling 


rapidly. 


Order Now 


Return the handy coupon below 
to secure your copies. Circle 
the numbers in which you are 
interested and send 25¢ for 
each copy ordered. Hurry! 
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A Plea for Research 


Last month on this page we commented on the 
verbosity of OPS orders coming from Washington 
and compared a “typical” report with other his- 
toric writings. A correspondent raises a point: 
“Did I see and carefully estimate the word count 
of the report?”” The answer is no, I relied on the 
usually reliable source. However, it is agreed that 
there is too much verbosity in most government 
regulations. Just a casual glance at some of the 
NPA regulations shows that such items as deer- 
skins are controlled by 1,445 words; tungsten, 
3,068 words; and bismuth, 3,596. These are just 
the original orders, to say nothing of the supple- 
mentary orders which come out later. However, 
we promise to be more cautious in the future and 
count OPS orders as well as those from NPA. 


An Armchair Tour 


Recently stockholders of Foote Mineral Co. and 
members of the press were taken on a tour of 
some of the company’s operations in widely scat- 
tered points without leaving their comfortable 
seats in the company cafeteria, This was done by 
means of a closed-circuit television set-up. Using 
both live and filmed segments, the video presen- 
tation showed many of the processes involved in 
extracting lithium and zirconium. As an industrial 
first, everyone agreed, this was a worthwhile 
undertaking. 


A Dark Cloud 


You would think that everything would be 
sunny for the aluminum people, with countless 
government officials recommending to one and all 
that they shift from copper to aluminum wher- 
ever possible. However, the recommendations are 
viewed with somewhat less than complete enthusi- 
asm by the aluminum people who can foresee a wild 
rash of misapplications which could cause later 
repercussions. Their attitude is mild, though, com- 
pared to that of the copper people who protest 
that the government is painting a much darker 
picture than is warranted by the facts. As a mat- 
ter of fact, many metal suppliers feel that the need 
for controls on metal use has passed and state that 
if a free market were to return, there is a likelihood 
that some metal prices would come down. Within 
the space of a few months we have seen the sup- 
plies of some metals change from critically short 
to ample. Now that the defense production time- 


table has been extended, there could be a great 
change in other materials within a matter of 
weeks. 


Pats on the Back 


Last month, as you may know, we ran a long 
special report on plastics as alternate materials, 
Naturally, when we do something of this kind, 
we are hopeful that it will be well received. Ap- 
parently this has been, for numerous phone calls 
and letters have told us so. However, an unex- 
pected reaction occurred. One phone call was from 
a top editor of a magazine which specializes in 
plastics. He reported: ‘Our entire staff has care- 
fully studied the article and cannot find one valid 
criticism. You are to be congratulated.” That 
coming from a publishing colleague made us feel 
good. 


How Time Flies 


It seems only yesterday that Dagmar was named 
‘Miss Welder’. But now we have a new reigning 
queen. Denise Darcel has ascended to the throne 
to rule for 1952. This honor was accorded Miss 
Darcel by the National Eutectic Welder’s Clubs 
for, according to the citation, ‘‘outstanding qual- 
ities of beauty, physical charm, poise, determina- 
tion, endurance, meticulousness, emotional sta- 
bility, ready wit and unselfishness.” Now we 
sadly take down Dagmar’s photograph and replace 
it with that of the new weldress, or temptress. 
It’s a thing like this that makes an editor's life 
so complex. 


Next Month 


In laying out our editorial program months in 
advance, we tried to schedule for this period 
articles which would suggest wider . 
for certain materials not universally used for me- 
chanical parts. That is why we scheduled a com- 
prehensive report on the use of carbon and graph- 
ite for such parts. Even though scarcities have 
abated in some materials that were somewhat 
short, there is still ample reason for you to look 
at this article. Carbons and graphites have a wide 
range of properties that suit them for many appli- 
cations involving wear, corrosion and other difh- 
cult conditions. We think you'll find it interesting 


T. C. DuMond 
Editor 
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